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SR is a cardiac patient. His doctor 
put him on ATARAX because (+) 
it is an anti-arrhythmic and non- 
hypotensive tranquilizer. 


Other tranquilizers added to PN’s 
g. i. discomfort (he has ulcers). 
But now his doctor has him on 
ATARAX because (4) it lowers gas- 
tric secretion while it tranquilizes. 


Asthmatic JL used to have fre- 

quent tantrums followed by acute 

bronchospasm. Her family doctor 

tranquilized her with ATARAX be- 

cause {») it is safe, even for chil- 
n. 


Senile anxiety and persecution 
complex dogged Mrs. K. until her 
doctor prescribed ATARAX Syrup. 
(+) It tastes good, and it’s a per- 
fect vehicle for Mrs. K’s tonic. 


Dosage: Children, 1-2 10 mg. tablets or 
1-2 tsp. Syrup t.i.d. Adults, one 25 mg. 
tablet or 1 tbsp. Syrup q.i.d. 

Supplied: 10, 25 and 100 mg. tablets, bottles 
of 100. Syrup, pint bottles. Parenteral Solu- 
tion, 10 cc. multiple-dose vials. 
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Original Contributions 





Clinical Aspects of Pheochromocytoma 


T DIAGNOSIS of functioning pheochromo- 
cytoma is becoming less difficult as experience 
increases. Careful appraisal of the history, close 
scrutiny of the patient’s age, weight and body 
build, and study of certain laboratory data often 
afford a clue at the first or second interview. 

Since the first pharmacologic test for pheo- 
chromocytoma was introduced, my associates and 
[have had the opportunity of studying carefully 
fifty-seven patients who had pheochromocytomas. 
Itis the purpose of this paper to present pertinent 
data on the diagnostic aspects and the results in 
fifty of these patients, to demonstrate that the 
diagnosis can be made if the possibility of this 
condition is kept in mind, to summarize indica- 
tions for performing pharmacologic and other 
tests for pheochromocytoma, and to show that 
the transabdominal approach should be used and 
that cure is usually but not always possible. 


Classification 


The grouping of patients with hypertension caus- 
ed by pheochromocytoma in those who have 
paroxysmal hypertension and those who have sus- 
tained hypertension is largely arbitrary. In gen- 
eral, those patients whose tumors secrete epi- 
nephrine and norepinephrine intermittently have 
paroxysmal hypertension, whereas those whose 
tumors secrete pressor substances continuously 
have persistent hypertension. However, the latter 
group also may have attacks during which the 
blood pressure is even higher than usual. 

A total of twenty-six patients were classed as 
having paroxysmal hypertension. All twenty-six 
complained of episodes associated with pronounced 
increase in blood pressure. Between these attacks, 
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the blood pressure was normal. The remaining 
twenty-four patients were considered to have per- 
sistent hypertension. Although their blood pres- 
sure was increased almost continuously, in some 
it would be normal or approach normal at times. 
The periods of increased blood pressure sometimes 
were associated with “spells,” although not all 
patients had them. 


Symptoms 

Paroxysmal Hypertension—As already noted, 
all the patients who had paroxysmal hypertension 
complained of spells, or attacks. Headache of 
varying intensity, but usually extremely severe, 
was the commonest symptom and was present in 
all except one patient. Sweating and palpitation 
were the next commonest symptoms. Also pres- 
ent were tachycardia, great anxiety, nervousness, 
pallor or flushing of the face, nausea and vomit- 
ing, pain in the thorax and abdomen, pain and 
numbness in the legs, and tingling and coldness 
of the hands and feet. In any patient, one or 
more of these symptoms could be lacking. 

The duration of the illness varied from six 
weeks to ten years, the usual time being two to 
five years. The length of the history had no 
bearing on the secondary vascular damage that 
the intermittent discharge of the pressor amines 
might have produced. One woman who had been 
having bouts of excruciating headaches as fre- 
quently as several times a week for ten years had 
normal ocular fundi and a normal vascular sys- 
tem, On the other hand, a thirty-eight-year-old 
man who had had symptoms for only eight months 
had both coronary occlusion and thrombosis of 
the basilar artery before the diagnosis could be 
made. 

The frequency of the attacks varied from as 
often as ten to twenty-five a day to once a day 
or even to only once every two to three months. 
They usually lasted only ten to fifteen minutes, 
but some persisted only a few seconds and others 


291 








CLINICAL ASPECTS OF PHEOCHROMOCYTOMA—KVALE 


for several hours or days. Weakness and ex- 
haustion commonly followed an attack. The usual 
story was that the attacks increased in frequency 
but not in severity. Between attacks, the patients 
were generally in good health. 


Persistent Hypertension The twenty-four pa- 
tients classed as having persistent hypertension had 
more or less continuous hypertension. However, 
ten complained of attacks similar to those experi- 
enced by patients who had only paroxysmal hyper- 
tension. During these attacks, the blood pres- 
sure increased to even higher levels. The usual 
picture was that of increasingly severe headaches, 
excessive perspiration, nervousness, palpitation and 
loss of weight. All twenty-four patients with 
persistent hypertension were thin, although two 
patients seen recently were slightly obese. If the 
condition has been unrecognized, changes due 
to secondary vascular damage, such as loss of 
vision, coronary occlusion, cerebrovascular throm- 
bosis and congestive heart failure, may be re- 
sponsible for the chief complaints. 

Symptoms had been present for three weeks to 
sixteen years, the average being three to four 
years. The duration of the symptoms closely 
paralleled the duration of the hypertension, al- 
though hypertension in one case was not dis- 
covered for five years after the onset of symptoms. 


Findings at Examination 


Paroxysmal Hypertension—The average age of 
patients with paroxysmal hypertension was forty- 
four years, ranging from twenty-six to fifty-nine. 
They tended to be older than those who had 
persistent hypertension, Only one patient was in 
the third decade of life; most (ten) were between 
thirty and forty years of age. 

The height ranged from 62 to 72 inches (157 
to 182 cm.). The average height of twenty-one 
patients was 65 inches (165 cm.). The patients 
also tended to be thin, ranging in weight from 
106 to 192 pounds (48 to 87 kg.), with an average 
of 134 pounds (61 kg.). The patient who weighed 
192 pounds was 70 inches (178 cm.) in height. 

The level of blood sugar during a period of 
fasting was determined in twenty-five of these 
twenty-six patients under normotensive conditions ; 
values greater than normal were found in eleven. 
The basal metabolic rate also was determined in 
twenty-five of the twenty-six patients. Values 
were more than +20 per cent in five, the highest 
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rate being +33 per cent; they were between +1] 
and +20 per cent in five patients and were normal 
in fifteen. The basal metabolic rate was of aid 
in making the diagnosis of pheochromocytoma in 
Only six cases. In general, the basal metabolic 
rate and level of blood sugar were not of material 
help in making the diagnosis in this group. 

Excretory urograms were made in all cases. 
They gave evidence of a mass above one of the 
kidneys or displacement of the kidney in seven 
of the twenty-six cases. 

Aortograms, perirena] injections of air and pre- 
sacral injections of oxygen have not been used 
by us because localization, is not considered neces- 
sary before operation, These procedures also en- 
tail an unnecessary risk to the patient. 


Persistent Hypertension—The average age of 
the twenty-four patients was thirty-five and six- 
tenths years, ranging from twelve to sixty-seven 
years. However, sixteen of the twenty-four were 
less than forty years of age and only two were 
more than sixty, being sixty-seven and sixty-five 
years old, respectively. 

The average height of twenty of these twenty- 
four patients was 65 inches (165 cm.). The aver- 
age weight of twenty-three of them was 122 
pounds (55 kg.). Only five of the patients weighed 
more than 134 pounds (61 kg.). The two heavi- 
est, weighing 169 and 160 pounds (77 and 73 
kg.), were both 70 inches (178 cm.) tall. Eleven 
weighed 113 pounds (51 kg.) or less. The range 
in weight was 90 to 169 pounds (41 to 77 kg.). 
These patients generally were much thinner than 
those who had paroxysmal hypertension. 

The basal metabolic rate was determined in 
twenty-one of the twenty-four patients. It ranged 
from +8 to +101 per cent and was more than 
+20 per cent in sixteen. Hypermetabolism with- 
out hyperthyroidism was of significant help in 
making the diagnosis in eighteen of these patients. 
In only three patients was the basal metabolic 
rate less than +10 per cent. 

The level of blood sugar was determined in 
seventeen of the twenty-four patients; it ranged 
from 107 to 256 mg. per 100 ml., and in ten 
patients it was 120 mg. or more. 

The excretory urogram was of help in localiz- 
ing the tumor in four of the twenty-four patients. 
In one instance, however, the urogram indicated 
that the tumor might be on the right, whereas 
actually it was found on the left. 
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Findings at Operation 


Paroxysmal Hypertension——At the time of 
operation, nineteen tumors were removed from 
the right adrenal and five from the left. The 
tumors were bilateral in the two remaining pa- 
tients. In one case of bilateral lesions, two tumors 
were removed from the right adrenal and one 
from the left; in the other case of bilateral tumors, 
the mass on the right was removed but the one 
on the left was not. 

Seven of these twenty-six patients had gall- 
stones. ‘These were found before, at the time of, 
or after removal of the pheochromocytoma. The 
large percentage of gallstones in this series of cases 
suggests more than coincidence. 


Persistent Hypertension.—There were thirteen 
tumors in the right adrenal, thirteen in the left 
and a total of six extra-adrenal tumors, three 
of which were inoperable metastatic lesions at the 
time of operation. 
adrenal tumors was retroperitoneal on the left 
side, and one was situated behind the structures 
at the hilus of the liver. In one patient who had 
multiple tumors, three lesions arose from the right 
adrenal, one arose from the left adrenal and an 
additional tumor was found behind the right lobe 
of the liver. Thus, a total of thirty-two tumors 
were found in these twenty-four patients. None 
of them had gallstones. In one other case, two 
more tumors were found along the aortic chain 
at re-operation. 


One of the remaining extra- 


Type of Tumor and Results 


Paroxysmal Hypertension—In the twenty-six 
patients who had paroxysmal hypertension, all 
tumors except one were benign, and this one was 
considered benign until it recurred. Re-operation 
disclosed a fixed mass in the right adrenal region 
with metastasis to the liver. 

Follow-up information was obtained on twenty- 
lour of the twenty-six patients. All except two 
were living at the last report. One of the two 
who died had active pulmonary tuberculosis at the 
time of operation and subsequently died of this 
disease; the other died from causes other than 
pheochromocytoma ten years after the tumor was 
moved. Five patients have had further diffi- 
culty; one had residual effects from a cerebral 
infarct, one had metastasis found at re-operation 
and treated roentgenologically, and the other 
May, 1958 
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The remaining 
seventeen patients were living and well at last 
report. 


three had only minor difficulties. 


Persistent Hypertension.—The lesions in seven- 
teen of these twenty-four patients were benign; 
one patient had a malignant tumor and three had 
tumors that were apparently benign on pathologic 
examination but metastasis occurred later. Inop- 
erable fixed pheochromocytomas were found at 
operation in the remaining three patients, all of 
whom died soon afterward of metastasis. 

Thus, seven of these twenty-four patients with 
persistent hypertension had potentially fatal pheo- 
chromocytomas, and six of these have died from 
the effects of malignancy. The seventh has had 
recurrent tumors removed but was still living, 
although he had metastasis. One other patient 
died, presumably from metastasis from a carcin- 
oma of the pancreas, and still another one died 
after sympathectomy. 

The remaining fifteen patients were living and 
well at last report, although one had residual 
homonymous hemianopsia that developed after 
operation. Three have noted residual mild hy- 
pertension. In all patients in whom the changes 
in the retinal vessels were those of hypertension 
Group 3 or 4, the changes have reverted to those 
of hypertension Group 1 or 2. 


Surgical Aspects 


Frequent determination of blood pressure and 
its proper contro] are among the most important 
procedures during operation on a patient who has 
pheochromocytoma. Characteristically, the blood 
pressure fluctuates widely during removal of a 
pheochromocytoma. It usually increases sharply 
with induction of anesthesia. This increase com- 
monly continues as the incision is made and be- 
comes more pronounced as the tumor is palpated 
and mobilized. After the tumor is removed, the 
blood pressure decreases sharply to levels typical 
of shock. This drop is usually most pronounced 
in patients who had persistent hypertension before 
operation. Actually, if this decrease does not oc- 
cur at this time, the presence of an additional 
tumor that has not been removed should be sus- 
pected. Because of these wide fluctuations .in 
blood pressure, which may have serious results 
if not properly treated, it is essential to have de- 
pressor as well as pressor agents readily available 
during operation. 
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It is our practice always to insert a needle in a 
vein and start a slow infusion of a 5 per cent so- 
lution of dextrose before induction of anesthesia. 
Phentolamine (regitine) hydrochloride in doses 
of 5 mg. is used as the depressor agent, and lev- 
arterenol (levophed) bitartrate in doses of 4 mg. 
is used as the pressor agent. When the blood 
pressure increases with induction of anesthesia, it 
may be advisable to inject regitine. This is al- 
ways true as the tumor is palpated and mobilized. 
After removal of the tumor, levophed is employed. 
If the blood pressure does not decrease after re- 
moval of a tumor, further confirmation of an- 
other tumor may be obtained by administration 
of regitine, which, under these circumstances, may 
be expected to cause a definite decrease in blood 
pressure. ; 

Various surgical approaches have been used in 
operations for pheochromocytoma. It is our be- 
lief that a transverse upper abdominal incision is 
the approach of choice. This exposure permits 
simultaneous exploration of both adrenal glands 
through a single incision and also affords oppor- 
tunity for general abdominal exploration. It ob- 
viates the need for examinations for localization 
of a tumor in one adrenal gland, such as perirenal 
or presacral injection of air or aortography, since 
both adrenal glands are routinely palpated and 
inspected at operation. Exploration of the ab- 
domen and opposite adrenal gland from a pos- 
terolumbar incision on one side has not been sat- 
isfactory in our experience. 

Although it is true that pheochromocytoma 
usually is a single benign tumor in one adrenal 
gland, these tumors may be multiple on one side 
or bilateral, they may be malignant, and they may 
be located wherever chromaffin tissue is found. 
Because of the possibility of multiple, bilateral or 
ectopically located tumors, both adrenal glands 
should be explored in every patient and, in addi- 
tion, general abdominal exploration should be 
done. Particular attention is given to the region 
of the great vessels in the abdomen and the base 
of the mesentery of the small intestine. Fortun- 
ately, almost every patient who has a pheochromo- 
cytoma is thin, which facilitates the abdominal 
approach. 

Appropriate postoperative care after removal 
of a pheochromocytoma is extremely important. 
This is likely to be especially true if the patient 
has had sustained hypertension before operation. 
The main concern during the postoperative pe- 
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riod is maintenance of adequate blood pressure. 
The pronounced hypotension that becomes eyi. 
dent on removal of a functioning pheochromocy- 
toma may persist for hours or several days after 
operation unless proper supportive measures are 
employed. These patients should be kept under 
constant observation, with frequent determinations 
of blood pressure until reasonable levels of blood 
pressure persist without support. It is our prac- 
tice during this period of pronounced hypotension 
to use a slow but continuous drip of 1000 ml. of 
a 5 per cent solution of dextrose to which 4 mg. 


of levophed has been added. 


Indications for Tests for Pheochromocytoma 


One of the problems in diagnosis is to ascer- 
tain under what conditions the precence of a 
pheochromocytoma should be suspected and when 
laboratory tests for pheochromocytoma should be 
ordered. Our data indicate that patients of the 
following types should be scrutinized with the 
possibility of pheochromocytoma in mind; if other 
diagnostic possibilities are ruled out, it might be 
wise to perform pharmacologic tests for pheochro- 
mocytoma on them: 

1. Any patient who complains of “spells” asso- 
ciated with headache, perspiration, thoracic and 
abdominal pain, nervousness and vasomotor phe- 
nomena should have a pharmacologic test. 

2. Thin patients with histories of fluctuating 
hypertension but whose blood pressure is within 
normal limits on examination probably should 
have a histamine test. All other thin patients with 
hypertension should undergo the appropriate test. 

3. All young persons with hypertension should 
be tested. Only three of our twenty-four patients 
with persistently functioning pheochromocytomes 
were more than fifty years old, and sixteen were 
less than forty years of age. If results of regitine 
tests in such persons are negative or equivocal, 
the procedure should be repeated, other tests 
should be performed, or the concentration of pres- 
sor amines should be determined. 

4. All persons who have hypermetabolism with- 
out hyperthyroidism should be investigated. In 
sixteen of our twenty-four patients with persistent- 
ly functioning pheochromocytomas, the basal met- 
abolic rate was more than +20 per cent and 
hyperthyroidism and other causes of hyperme- 
tabolism had been excluded. 

5. All persons with a short history of hyper 
tension should be considered for tests. Hyper 
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tension had been known for only three weeks in 
one of our patients, an eighteen-year-old girl. In 
two patients, hypertension was discovered on ex- 
amination at the clinic. However, the symptoms 
of hypertension ordinarily closely approximate the 
known duration of the hypertension. 

6. All patients who have severe hypertension 
Group 2, 3 or 4 who are not included in the fore- 
going categories should undergo tests. Fifteen of 
the twenty-four patients with persistently function- 
ing pheochromocytomas had ocular evidence of 
hypertension Group 3 or 4. 

7. Patients who respond in a paradoxic fashion 
to the ganglion-blocking agents should be con- 
sidered for pharmacologic tests. In one of our 
patients, severe increase in blood pressure oc- 
curred after the initial hypotensive reaction from 
subcutaneously injected hexamethonium. 

8. When a patient responds unsatisfactorily to 
anesthesia and the blood pressure increases, the 
administration of the anesthetic agent should be 
stopped immediately, for this reaction could indi- 
cate a pheochromocytoma. 


Summary and Conclusions 


A study has been made at the Mayo Clinic on 
fifty patients who had surgically proved pheochro- 
mocytomas. These tumors, although rare, can be 
detected in many instances by careful appraisal of 
the history, close scrutiny of the patient’s age and 
weight, and use of either the histamine or phen- 
tolamine (regitine) test or both. If any question 
remains, determination of the pressor amines in 
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the blood during the time of the highest blood 
pressure is needed. Pheochromocytomas appear 
to be peculiar to thin people, especially those who 
have persistent hypertension. Those patients with 
hypertension who are young, are thin, have lost 
weight and have hypermetabolism without hyper- 
thyroidism should have the pharmacologic tests 
for this lesion. 

The tumors are usually benign. Their removal 
may prevent secondary vascular changes, such as 
visual impairment, coronary occlusion, congestive 
heart failure and cerebrovascular accidents, and 
may be lifesaving. The tumors may be malignant 
and some that at first are considered benign later 
may become malignant and metastasize. They 
may recur. Therefore, the diagnosis and removal 
of pheochromocytomas do not always insure a 
promising outcome. The pheochromocytomas in 
eight of these fifty cases (16 per cent) were ma- 
lignant or have become malignant; the largest 
number of malignant lesions occurred in persist- 
ent hypertension. More than a coincidental re- 
lationship apparently exists between gallstones and 
pheochromocytoma. 

Pheochromocytomas may be located anywhere 
in the abdominal cavity. It is not necessary to 
localize them preoperatively, since an anterior 
abdominal approach allows free exploration. Af- 
ter removal of a pheochromocytoma, patients 
should be examined frequently to be sure that re- 
currence has not developed nor metastasis oc- 
curred. If either is present, further operative 
or roentgenologic treatment may prolong the life 
of the patient. 





EMERGENCY IDENTIFICATION CARD FOR PATIENTS 
ON ANTICOAGULANT THERAPY 


_An “emergency” identification card for the protec- 
tion of patients on long-term anticoagulant therapy is 
now available to physicians from the American Heart 
Association and its affiliates. 

The card, designed as a wallet insert, was developed 
a a result of requests from physicians seeking to pro- 
tect their patients on anticoagulants in case of accident, 
dental surgery or other treatment that may induce 
bleeding. It points out that the bearer “is being treated 
with anticoagulants which slow down clotting of the 
blood.” In case of emergency—bleeding, injury or ill- 
ness—the card advises that a doctor be called, since 
the patient may require an antidote. 

The card contains space for the name, address and 
phone number of the individual’s physician. There is 
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also space to indicate the kind of anticoagulant pre- 
scribed and the patient’s blood type. The card was 
designed with the approval of the Committee on Pro- 
thrombin Determinations of the American Heart As- 
sociation. 

In addition to making the anticoagulant identifica- 
tion card available to physicians, the Heart Association 
also is calling it to the attention of dentists, hospital 
emergency room personnel, nurses, police and others 
who most commonly handle emergencies. 

Physicians may obtain samples of the identification 
card from their local Heart Association or from the 
American Heart Association at 44 East 23rd Street, 
New York City. 











HE FLUOROMETRIC method of Weil- 

Malherbe and Bone,’ with some modifications,” 

was used for the quantitation of epinephrine and 

norepinephrine in the plasma of patients with 

essential hypertension and those with pheochro- 
mocytomas. 

In healthy men and women, the highest con- 
centration of epinephrine-like substance per liter 
of plasma was 3.6 micrograms. The concentra- 
tion of epinephrine-like substance in more than 
90 per cent of an equally large number of pa- 
tients with essential hypertension was less than 
3.6 micrograms per liter of plasma; however, sev- 
eral of these patients occasionally had concentra- 
tions of 4 to 5 micrograms. 

In twenty-three patients with pheochromocy- 
tomas, all but one of those who had sustained 
hypertension and two of those who had paroxysmal 
hypertension had concentrations of epinephrine- 
like substance greater than 3.5 micrograms per 
liter of plasma; values for the sum of epinephrine 
and norepinephrine when hypertension was sus- 
tained or when blood was drawn during a parox- 
ysmal episode of hypertension were more than 8.8 
micrograms in these same patients. Further studies 
on the three patients with pheochromocytomas 
and normal plasma concentrations of pressor 
amines showed that the amount of pressor amines 
increased above normal in the patient with per- 
sistent hypertension and in one of the two patients 
with paroxysmal hypertension after a provocative 
histamine test. Unfortunately, the effect of his- 
tamine was not studied in the third patient, but 
the plasma concentration of pressor amines was 
abnormally increased during anesthesia in this 
instance. Administration of a general anesthetic 
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Pressor Amines in Pheochromocytoma 


WILLIAM M. MANGER, MD. 
Rochester, Minnesota 


agent often simulates a provocative test in pa- 
tients who have pheochromocytoma. 

Patients with renal insufficiency should be 
carefully evaluated, since this condition may be 
associated with retention of fluorescent substances 
other than epinephrine and norepinephrine that 
give falsely high values for plasma pressor amines. 
Some patients with brain tumors or lymphomas 
have concentrations of plasma pressor amines that 
are above the range of normal. It is uncertain 
whether the substances measured as pressor amines 
in patients who have lymphomas are epinephrine 
or norepinephrine or both or some other sub- 
stances. One patient with acute pancreatitis had 
greatly increased values for epinephrine-like sub- 
stance in the plasma; however, the presence of 
hyperbilirubinemia in this patient made it un- 
certain whether an actual increase in plasma pres- 
sor amines was present. My associates and I 
have found that bile pigments or hemolysis will 
interfere with the fluorometric quantitation of 
epinephrine and norepinephrine in plasma by 
producing sufficient fluorescence to indicate er- 
roneously increased concentrations of pressor 
amines. 

We recently observed a patient with persistent 
hypertension who for many years had been using 
“asthma-nefrin,” a solution of epinephrine hydro- 
chloride, in a nebulizer for treatment of recurrent 
attacks of asthma. Mild azotemia also was pres- 
ent. Despite the fact that asthma-nefrin had not 
been used for about forty hours, the concentration 
of epinephrine-like substance was 5.1 micrograms 
per liter of plasma and results of the phentolamine 
(regitine) test were equivocal. The patient sub- 
sequently used nebulized asthma-nefrin during an 
acute attack of asthma; forty-one hours later, the 
concentration of epinephrine-like substance aver- 
aged 12.2 micrograms and results of the regitine 
test again were equivocal. Because a diagnosis 
of pheochromocytoma could not be excluded, ex- 
ploratory laparotomy was performed but a tumor 


(Continued on Page 321) 
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Laboratory Diagnosis of Pheochromocytoma 


a OTHER presentations in this symposium, Dr. 
Kvale and Dr. Manger have discussed certain 
aspects of the diagnosis of pheochromocytoma. 
Despite the excellent method described by Dr. 


Manger, which is sensitive and extremely useful, 


the diagnosis of pheochromocytoma is still a chal- 
lenge and, if anything, is becoming more diffi- 
cult to make. Some additional laboratory methods 
for this diagnosis, with their merits and defects, 
also should be considered. 


Pharmacologic Tests 


The patient who has a pheochromocytoma will 
have either paroxysmal or sustained hypertension. 
When the hypertension is paroxysmal, the most 
effective drug in my experience for the diagnosis 
of pheochromocytoma is histamine, which stimu- 
lates discharge of pressor substances from the 
tumor and produces attacks similar to those oc- 
curring spontaneously. Likewise, if the patient 
has mild hypertension and a history of paroxysmal 
attacks, both histamine and phentolamine (regi- 
tine) may be used. When the patient has sus- 
tained hypertension, regitine alone is used, be- 
cause it decreases blood pressure by blocking the 
pressor effect of epinephrine and norepinephrine 
in the blood if a pheochromocytoma is present. 


Technique——The pharmacologic tests are simple, 
and a clinician may do them in his office. First, 
with the patient lying comfortably, the blood pres- 
sure is observed for half an hour to obtain the 
correct basal value. This is highly important in 
the interpretation of the results after use of his- 
tamine or regitine. 


Histamine Test.—As a preliminary to the his- 
tamine test, a cold pressor test is carried out by 
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GRACE M. ROTH, Ph.D. 
Rochester. Minnesota 


immersing one of the patient’s hands well above 
the wrist in a pail (8 inches in height) contain- 
ing water at 4° C., keeping it immersed for one 
minute and measuring the blood pressure in the 
opposite arm at fifteen, thirty and sixty seconds 
while the hand is in the water. The highest read- 
ing during this stimulus represents the lability of 
the blood pressure. If a patient has a history 
of having high blood pressure, such as 230 
mm. of mercury systolic and 160 mm. diastolic, at 
one time and at another time a low blood pressure 
of perhaps 130/90, the blood pressure under basal 
conditions may be 130/90 and then increase to 
230/160 while the hand is immersed in the cold 
water. Such a patient has an extremely labile 
blood pressure and in most instances will not 
have a pheochromocytoma. However, if the in- 
crease of blood pressure during the cold pressor 
test is much less, pheochromocytoma may be sus- 
pected. 

This cold pressor test is an integral part of the 
histamine test, because it should be used as the 
measuring stick for the response of the blood 
pressure two minutes after an intravenous injec- 
tion of histamine. A cold pressor test is not done 
when the diastolic blood pressure is 150 mm. of 
mercury or more. 

Histamine is given only when the basal blood 
pressure is less than 170/110. The histamine test 
as done at the Mayo Clinic is as follows: 0.05 
mg. of histamine base in 0.5 ml. of isotonic solu- 
tion of sodium chloride is injected intravenously. 
Determinations of the blood pressure are made 
every thirty seconds for the next two minutes. 
During this time, the blood pressure always de- 
creases thirty seconds after the injection of hista- 
mine if the material has entered the vein. Imme- 
diately thereafter, the blood pressure increases rap- 
idly and usually reaches the maximum in two min- 
utes. As soon as the histamine is injected, the 
needle is left in the vein, the empty syringe is re- 
moved and a syringe containing regitine is at- 
tached. If a pheochromocytoma is present, the 
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characteristic clinical signs and symptoms of a 
severe episode appear concomitantly with the in- 
crease in blood pressure; the increase in systolic 
pressure may range from 30 to 104 mm. of mer- 
cury above basal pressure, and that in diastolic 
pressure may be from 25 to 56 mm. If the in- 
crease in blood pressure is caused by release of 
pressor amines, the regitine can be injected at any 
time when the blood pressure becomes alarmingly 
high; within one minute this drug produces com- 
plete cessation of the clinical signs and symptoms 
and a sudden rapid decrease in the blood pres- 
sure. Thus, histamine can be given safely and 
two positive reactions will be noted. If the pa- 
tient has only mild essential hypertension, the 
blood pressure will not increase so much after 
the injection of histamine, and the headache will 
not disappear nor will the blood pressure decrease 
rapidly after the injection of regitine. If regitine 
is given alone to a patient with labile hyperten- 
sion between paroxysms, the blood pressure may 
not change in the presence of a pheochromocy- 
toma because pressor amines are absent in the 
blood between attacks. Therefore, falsely nega- 
tive results will be obtained. 


Regitine Test.—For the patient who has sus- 
tained hypertension (a basal blood pressure above 
170/110), 5 mg. of regitine is administered intra- 
venously; in the presence of pheochromocytoma, 
the blood pressure should decrease at least 35 mm. 
of mercury systolic and 25 mm. diastolic in 4 min- 
utes and then increase to approximately the pre- 
vious basal level in 10 to 15 minutes. Regitine 
has a tendency in some patients to produce some 
decrease in blood pressure during the first 1 or 2 
minutes in the absence of a pheochromocytoma, 
but the blood pressure then returns to a level that 
is considered negative for such tumors. 


Precautions——The question often arises as to 
what precautions may be necessary to obtain cor- 
rect results in these pharmacologic tests. One dif- 
ficulty may be a difference in the blood pres- 
sure of the two arms, which may give falsely pos- 
itive results with either histamine or regitine. If 
the blood pressure in both arms is measured simul- 
taneously, a truly negative reaction to histamine 
and regitine then will become apparent. On the 
other hand, if a pheochromocytoma is present, 
the positive response will be evidenced in both 
arms. Therefore, the blood pressure is measured 
routinely in both arms of all patients; if any dis- 
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Parity occurs, the blood pressure then is deter. 
mined simultaneously in both arms during phar- 
macologic tests. 

A second precaution concerns previous medica- 
tion. Before any of these tests, administration of 
any sedative or narcotic should be prohibited for 
at least forty-eight hours and possible self-medi- 
cation should be checked or the pharmacologic 
tests may yield falsely positive results. In patients 
who have paroxysmal hypertension, sedatives in- 
hibit the increase of blood pressure during the 
cold pressor test that is the measuring stick. As 
a result, the increase of blood pressure during the 
histamine test may be greater than that during 
the cold pressor test, thus indicating the presence 
of a tumor that does not exist. In patients who 
have sustained hypertension, the administration of 
potassium thiocyanate, barbiturates, meperidine 
(demerol), morphine, chloral hydrate and prob- 
ably many other sedatives may cause a decrease 
in blood pressure typical of that produced in the 
presence of pheochromocytoma after the intra- 
venous administration of regitine. On the other 
hand, various antihypertensive drugs may produce 
falsely negative results in the pharmacologic tests 
in patients with pheochromocytoma. Since most 
of these drugs act longer than do the sedatives, 
the difficulties are even greater. I have observed 
three patients who were receiving antihypertensive 
drugs in whom the results of the regitine test 
were initially negative but later reversed to positive 
after use of these drugs was discontinued and in 
whom tumors were subsequently found at opera- 
tion. The ideal time to do these tests is before 
any drugs are given. If this is impossible, the 
administration of antihypertensive drugs should 
be discontinued for ten to twelve days. Thus, 
if previous medication has not been used or if 
use of the drugs has been stopped for an adequate 
period, the histamine test yields clear-cut positive 
or negative results for patients who have parox- 
ysmal hypertension and the regitine test gives un- 
equivocal results for patients who have sustained 
hypertension. Furthermore, these results may be 
obtained in an hour, and the tests may be carried 
out by the clinician. More than one test always 
should be done before an operation is performed. 


Chemical Tests: Pressor Amines 


The chemical tests for pheochromocytoma dis 
cussed by Dr. Manger present pitfalls, just as do 
the pharmacologic tests, because some pheochro- 
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mocytomas may not secrete continuously. This 
is true in patients with paroxysmal hypertension 
and probably in some patients with sustained hy- 
pertension who have pheochromocytoma. Blood 
or urine collected when the tumor is not secreting 
will contain small or normal amounts of epineph- 
rine and norepinephrine, which indicates no 
tumor. However, if the blood is obtained before 
and at the maximal increase of blood pressure 
during a histamine test, the pressor amines in the 
blood will be greatly increased in a patient with 
pheochromocytoma and a correct diagnosis can 
be made, as positive results in three tests then 
will be available (two pharmacologic procedures 
and one chemical). On the other hand, no sig- 
nificant increase of epinephrine or norepinephrine 
in the blood is noted after the intravenous in- 
jection of histamine in patients without pheochro- 
mocytoma. 

Negative results may be obtained with the chem- 
ical test for urinary pressor amines in the presence 
of pheochromocytoma. One patient had exhibited 
negative results in several tests for urinary cate- 
cholamines done elsewhere. A regitine test at the 
clinic gave positive results for pheochromocytoma, 
and a significant increase of pressor amines was 
noted in the blood. An 80-gm. pheochromocy- 
toma was found at operation. 


In contrast, in certain conditions such as azo- 
temia, jaundice and lymphoblastoma, fluorescent 
substances other than pressor amines are present 
in the blood and appear as increased amounts 
of “pressor amines” in the chemical test. In one 
patient with lymphoblastoma, the pharmacologic 
tests for pheochromocytoma gave negative results 
but the clinical findings and an increase of “pres- 
sor amines” indicated tumor. The patient was 
explored and later died; pheochromocytoma was 
not found at necropsy. 

Patients receiving chlorpromazine (thorazine) 
may have increased levels of fluorescent substances 
other than pressor amines; one such patient with 
a high level of substances presumed to be pressor 
amines died and an adrenal tumor was not found. 
Tetracycline (achromycin) apparently causes the 
appearance of fluorescent substances other than 
pressor amines; extremely high levels (7.4 to 40 
micrograms) of “pressor amines” were found in 
four patients receiving this antibiotic. After use of 
the drug was stopped for four to six days, decreased 
levels of “pressor amines” were present. One of 
these patients was explored and adrenal tumors 
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were not found. It was significant that the regitine 
test gave negative results in these patients. A 
normal volunteer (Dr. Forester) took three doses 
of 250 mg. each of achromycin orally six hours 
apart. After the third dose, the “pressor amines” 
had increased from 1.9 to 6.9 micrograms. Other 
drugs also may have such fluorescent properties. 

Two further difficulties in the measurement of 
pressor amines have arisen with the use of anti- 
hypertensive drugs. First, while pressor amines 
may be increased in patients with pheochromocy- 
toma who are receiving antihypertensive drugs, 
evidence exists that these agents may depress the 
amount of pressor amines during their initial ad- 
ministration. However, growth of the tumor is 
not inhibited and, as it grows, the increase in 
blood pressure may be re-established, as well as 
an increase in the amount of pressor amines. 
Secondly, an annoying side reaction after the 
use of antihypertensive drugs is nasal stuffiness. 
Many vasoconstrictor substances are used locally 
to alleviate this difficulty. These substances pro- 
duce high levels of pressor amines in the blood 
and increased amounts of catecholamines in the 
urine; such increases have been interpreted as 
an indication of pheochromocytoma. These local 
vasoconstrictor drugs produce a profound decrease 
in blood pressure that may persist for as long as 
forty minutes after the intravenous injection of 
regitine. This is in contrast to the situation in 
a patient who has a pheochromocytoma; in this 
instance, the decrease in blood pressure may be 
as great but the pressure begins to increase in four 
to five minutes and often approximates the basal 
level within ten minutes. The prolonged lower- 
ing of blood pressure after injection of regitine 
alerts the physician to the possibility that some- 
thing other than a pheochromocytoma is produc- 
ing the response. 


Comment 


It is apparent that no single test is adequate in 
testing for pheochromocytoma. The sedatives 
produce falsely positive results with histamine and 
regitine, whereas antihypertensive drugs produce 
falsely negative results. However, by discontinu- 
ing use of sedatives for forty-eight hours and of 
antihypertensive drugs for a week or more, re- 
liable results with regard to pheochromocytom 
can be obtained. : 

Under these conditions, a correct diagnosis can 
be made by pharmacologic tests. A total of 11,706 
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pharmacologic tests have been carried out on 
10,623 patients at the clinic with no untoward 
effects. Pheochromocytomas have been correctly 
diagnosed and found at operation in fifty-seven 
patients. 

Use of only the chemical test for pressor amines 
may be unreliable in the diagnosis of pheochro- 
mocytoma after administration of chlorpromazine, 
achromycin and perhaps other drugs unknown 
as yet, in patients with azotemia or jaundice, and 
in certain diseases. such as lymphoblastoma. The 
same holds true in patients receiving vasoconstric- 
tor drugs, such as patients with asthma or vaso- 
motor rhinitis, or patients having the afore-men- 
tioned side reactions from antihypertensive drugs. 
For the most part, use of drugs that influence the 
pressor amines must be discontinued for at least 
six days to obtain reliable results. 


Summary 


Correct results in pharmacologic and chemical 
tests for pheochromocytoma may be obtained if 
certain precautions are observed. Accurate de- 
termination of the basal blood pressure before the 
tests is necessary, as is discontinuance of previous 
medication, such as use of sedatives, narcotics and 
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various antihypertensive drugs. 

A cold pressor test is an integral part of the 
histamine test for pheochromocytoma. Simultane- 
ous determination of blood pressure in both arms 
during either a histamine or a phentolamine 
(regitine) test will produce accurate results if 
blood pressure differs in the two arms. 

Blood and urine collected for the chemical 
measurement of pressor amines shortly after a 
spontaneous attack or after induction of an attack 
by histamine contain increased amounts of pres- 
sor amines, which indicates the presence of pheo- 
chromocytoma. However, chemical tests alone 
are unreliable after the administration of chlor- 
promazine and tetracycline (achromycin) in pa- 
tients with*azotemia, jaundice or lymphoblastoma, 
and in patients receiving vasoconstrictor drugs, 
such as those with asthma or vasomotor rhinitis 
or those having side reactions from antihyper- 
tensive drugs. 

When measures are taken to eliminate the situa- 
tions that interfere with correct results and when 
full consideration is taken of the inherent potential 
shortcomings in the procedures, the use of both 
pharmacologic and chemical tests is of great value 
in the diagnosis of pheochromocytoma. 





METHOD FOR DETECTING HEART LEAKS 


A method for detecting hidden leaks in the valve 
between the left chambers of the heart has been de- 
veloped by scientists at the National Heart Institute in 
Bethesda, Maryland.* 

The new method has been described in technical de- 
tail in The Journal of Clinical Investigation (January, 
1958) by cardiologists Eugene Braunwald and George 
H. Welch of the Institute’s Laboratory of Cardiovascular 
Physiology, and surgeon Andrew G. Morrow of _ its 
Clinic of Surgery. 

To reveal the leak, these investigators raise the ar- 
terial blood pressure by injecting the artery-constricting 
hormone, norepinephrine, into the patient’s blood stream 
at a carefully measured rate. Meanwhile, they observe 
and record the effects of this increase in blood pressure 
on the pressure inside the left atrium. 

A leaking valve is revealed if the pressure rises 
grossly in this chamber in response to the rise produced 
in the arterial blood pressure. In a normal heart, the 
pressure rise in-this chamber is slight because such gross 
changes in arterial blood pressure are largely excluded 
from the atrium by a tightly closing mitral valve. 

A combined condition of “stenosis” and “insufficiency” 
commonly affects the same mitral valve. The new di- 
agnostic method is expected to be most useful against 
the combined condition, where the murmurs and blood 
pressure abnormalities of insufficiency are often masked 
by those of stenosis. 


*The National Heart Institute is one of the seven 
National Institutes of Health that comprise the research 
arm of the U. S. Public Health Service. 
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Detecting hidden mitral insufficiency before operat- 
ing for stenosis may be of vital importance, because 
the valve-splitting operation usually performed for sten- 
osis may actually worsen the heart trouble if the valve 
also tends to leak. 

Following successful tests in dogs, the method was 
tried in twenty patients in the Heart Institute Clinic of 
Surgery. Seven of these had pure mitral insufficiency, 
seven had pure stenosis, and the other six had the mixed 
condition, 

In the thirteen patients with insufficiency, norepineph- 
rine caused the pressure in the atrium to rise momen- 
tarily to an average af 47.8 per cent of the rise in the 
arterial blood pressure—in some patients it went as high 
as 125 per cent. In the patients with pure stenosis, the 
increase in atrial pressure averaged only 8.5 per cent 
of the arterial pressure increase. This difference was 
great enough to form the basis for a method for de- 
tecting mitral insufficiency in difficult cases. 

To record blood pressures in the left atrium, a slender 
filament of plastic catheter tubing was placed in the 
heart via the mouth, throat and windpipe—a catheter!- 
zation technique called the “transbronchial puncture,” 
introduced into the U. S. by Dr. Morrow. Dr. Morrow 
sprays the back of the patient’s throat with novocain 
and then makes a puncture with a hypodermic needle 
at the point where the windpipe forks. He then threads 
the catheter through the bore of the needle into the 
atrium, which lies just below the fork. The needle is 
then withdrawn, allowing the patient to relax in com- 
parative comfort, with one end of the flexible hollow 
thread of catheter in his heart and the other end 
emerging from his mouth to be attached to recording 
and sampling devices. ‘ 
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The Treatment of Hypertensive Emergencies 


ARKED AND SUDDEN elevation in blood 

pressure, regardless of cause, may become a 
direct threat to the patient’s life even though that 
elevation may be only a part of the clinical syn- 
drome. Under these circumstances, reduction of 
the blood pressure may be the primary therapeutic 
objective. 

Hypertensive emergencies require therapeutic 
agents that will reduce the blood pressure rapidly. 
The agents available for this purpose vary con- 
siderably in effectiveness, depending upon the 
etiology of the blood pressure elevation. For ex- 
ample, hydralazine is very dependable in the 
therapy of toxemia of pregnancy and acute glo- 
merulonephritis. However, it is of little value in 
the treatment of so-called “malignant essential hy- 
pertension.” Ganglionic blocking agents are use- 
ful for the treatment of an ambulatory patient 
with essential hypertension, but because they are 
primarily effective in the standing position, they 
are much less valuable for the therapy of the bed- 
fast patient with a severe hypertensive crisis. 
Veratrum extracts, when administered parenteral- 
ly, are effective in all types of hypertension (ex- 
cept pheochromocytoma), but due to the severity 
of the side effects, these compounds should be 
used only after the less potent agents have been 
tried. Thus, if these drugs are to be used to best 
advantage in the treatment of hypertensive emer- 
gencies of various etiologies, the therapist must be 
acquainted with the clinical pharmacology of the 
different agents. It is the purpose of this report 
to present a general approach to the treatment 
of hypertensive emergencies and to discuss some 
pertinent clinical pharmacodynamic problems. 

Although the exact physiology underlying the 
majority of cases of hypertensive emergencies as- 
sociated with essential hypertensive vascular dis- 
ease is not known, the importance of the auto- 


—_ 


Dr. Moyer is Professor of Internal Medicine, Hahne- 
mann Medical College, Philadelphia, Pennsylvania. 
Presented at the Symposium on Peripheral Vascular 
lsease co-sponsored by the Minnesota Heart Association 
and the Mayo Foundation, Rochester, Minnesota, Sep- 
tember 25, 1957. 
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nomic nervous system in its maintenance seems 
well-founded. It has been established that drugs 
that produce partial blockade at various points 
along the sympathetic pathways from the higher 


CIRCULATING AGENTS 
(NEPHROGENIC We ORIGIN, ETC) 








CEREBRAL STIMULI 
HYPOTHALAMUS 
HYDRALAZINE EFFECT 


GANGLIONIC BLOCKADE 
MECAMYL AMINE 
HEXAMETHONIUM 
PENTOLINIUM 


OIBENZYSIME 
BLOCKS MERE 


Fig. 1. Pharmacology of hypertension and 
antihypertensive agents used in the treatment 
of hypertensive emergencies. Rauwolfia and 
Hydralazine act centrally to depress vasocon- 
strictor impulses traveling from the brain to 
the blood vessels. Veratrum acts centrally as 
well as reflexivély by stimulating afferent im- 
pulses in the heart and great vessels which 
are transmitted to the brain as vasodepressor 
reflexes. Following administration of the peri- 
pherally acting drugs, sympathetic impulses are 
blocked and the reduction in blood pressure 
is primarily in the orthostatic position. 


centers to the neuroeffector site will reduce the 
arterial blood pressure in these instances (Fig. 1), 
regardless of the degree of its elevation and with- 
out regard to the underlying cause of the hyper- 
tension. 

The drugs used for the treatment of hyperten- 
sive emergencies may be classified on the basis of 
three sites of action within the sympathetic nerv- 
ous system i.e., central, ganglionic, and adren- 
ergic blocking agents: 

(1) The most effective centrally-acting agents 
are extracts of Rauwolfia serpentina (reserpine 
rescinnamine and deserpidine), Veratrum prep- 
arations (cryptenamine, protoveratrine, alkavervir) 
and hydralazine (Apresoline) which suppress vaso- 
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TABLE I. BLOOD PRESSURE AND SYMPTOMATIC RESPONSE 
Continuous Infusions of Intravenous Veriloid for the Treatment of Severe Encephalopathy 
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Pulse Rate Blood Pressure Symptomatic 
Known Infusion | Improvement 
Patient} Age |Duration| Diagnosis During During Veriloid Infusion Side Reactions Period (Encephalo- 
(yr.) Control |Infusion of} Control (hr.) pathy) 
Veriloid Mean Mean Range 
1 42 10 CN* 77 50 210/140} 156/104 | 180/120-130/ 80 | None 72 et 
2 24 8 HCVDt 66 44 260/150} 155/ 90 | 170/100-130/ 72 | None 48 +4 
3 36 Ff HCVD 82 80 300/210} 180/125 | 200/140-1£0/110 | Weakness 96 +++ 
4 51 2 HCVD 100 60 290/160} 140/120 | 160/130-130/108 | Hiccough, vomiting 24 - 
5 28 13 CN 107 108 224/162} 160/110 | 196/140-110/ 80} Restless 48 ett 
6 48 1 HCVD 120 100 230/164] 150/ 90 | 160/108-138/ 80} Dizzy, weak, nausea 48 444 
6 52 10 HCVD 80 64 248/130) 162/ 90 | 180/104-148/ 82} Dizzy 48 bh 
8 33 6 CN 90 70 190/120} 110/ 66 | 130/100- 90/ 58| Vomiting 24 44+ 
9 29 6 CN 80 64 220/160} 130/ 95 | 1£0/108-110/ 90 | None 18 Pt. died 
10 27 4 HCVD 104 70 265/170| 155/105 | 170/115-130/100 | Vomiting 72 et 
11 60 oS HCVD 84 70 235/150] 170/110 | 190/120-135/ 90 | Nausea 72 +++ 
12 55 0.5 CN 100 50 225/145] 180/130 | 200/140-170/120 | None 96 + 
13 48 0.3 HCVD 72 58 310/220} 240/160 | 260/180-200/130 | Weakness, hiccough 48 0 
14 49 1 HCVD 84 76 /140} 130/100 | 158/115-120/ 80| Vomiting 24 0 
15 53 2 HCVD 80 86 190/125] 130/110 | 170/120-110/ 98 | Hiccough, nausea 72 +4 
16 56 1 HCVD 76 72 240/162] 150/100 | 170/110-140/ 96 | None 96 0 
17 54 1 HCVD 90 56 300/210} 158/110 | 200/130-110/ 90 | Hiccough, weakness 24 +++ 
Mean 44 4.7 "88 69t 243/159 | 156/107} 55 














*CN—Chronic nephritis. 

+HCVD—Hypertensive cardiovascular disease. 
{Statistically significant change from control values (p<0.01). 
Courtesy, Moyer, et al: The American Journal of Medicine, 14:175, 1953. 


With Various Agents in Hypertensive and Normotensive Subjects: Mean Values 


TABLE II. COMPARISON OF CEREBRAL HEMODYNAMIC RESPONSE TO ACUTE BLOOD PRESSURE REDUCTION 






















































































Courtesy Moyer et al 


sirable effects. 
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Pharmacodynamics 


constrictor impulses at their sites of origin at or 
above the vasoregulatory centers. 

(2) Ganglionic blocking agents, that is, hexa- 
methonium (Methium), pentolinium (Ansolysen) 
chlorisondamine (Ecolid), mecamylamine (Inver- 
sine) and trimethaphan camphorsulfonate (Ar- 
fonad), act not only at sympathetic ganglia to 
block vasoconstrictor impulses but also at the para- 
sympathetic ganglia to produce a variety of unde- 


(3) The third major group of autonomic 
blocking agents are those that produce adrenergic 
blockade, such as phenoxybenzamine (Dibenzy- 
line), at the neuroeffector site. 


Cerebral function is improved by lowering the 
blood pressure in hypertensive patients, particularly 
if hypertensive encephalopathy exists (Table I). 


Mean Blood Cerebral {Cerebral Oxygen Cerebro- Arterial 
Pressure Blood Flow | Consumption vascular P COs Number 
Type of Patient Drug Administered mm. Hg. ec/min. ec/min. Resistance a 
udie 
Cc D Cc D Cc D Cc D Cc D 
Severe hypertensives Phenoxybenzamine (dibenzyline)| 149 82 48 42 3.6 3.1 3.2 3.3 40 40 7 
Severe hypertensives Alkavervir (veriloid) 173 108 57 50 2.9 3.4 3.2 2.3 39 37 10 
Severe hypertensives Dihydroergocornine 160 122 58 58 3.5 3.6 2.9 2.0 38 39 12 
Normotensives Hexamethonium 99 62 57 42 3.2 2.9 1.8 1.5 41 40 8 
Normotensives Dihydroergocornine 94 78 60 55 3.8 3.5 ¥.7 1.5 40 40 5 
C=Control. 
D=After drug. 


When the blood pressure is reduced, the cerebral 


vessels dilate, and cerebral blood flow and metab- 


olism are maintained (Table II). When the blood 
pressure is reduced excessively, however, cerebral 
blood flow may decrease sharply. This is more 
frequently observed in the upright position when 
agents that block impulses at or beyond the gang- 
lia are used, since reflexes responsible for adjusting 
peripheral vascular resistance to compensate for 


position change may be inhibited, with resultant 


excessive hypotension in the upright position 
When this occurs, dizziness may be prominent. 
When, by excessive dosage, the supine blood pres 


sure has been reduced to absolute normotensive 
levels with peripherally-acting agents, the patient 
should usually remain in bed; otherwise syncopt 


may result when the patient stands up. 


Generally, cardiac failure is improved following 


reduction of blood pressure. The initial respons 
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after administration of the ganglionic blocking 
agents, if heart failure is not present, is an acute 
reduction in blood pressure (Fig. 2) with a reduc- 
tion in cardiac work load and little effect on 
cardiac output. However, due to release of venous 
tone, venous pressure also decreases, followed by 
a reduction in venous return and subsequently in 
cardiac output (Fig. 2). 


CARDIOVASULAR RESPONSE TO HEXAMETHONIUM 
EXPRESSED IN PERCENT OF CONTROL VALUES 





0. en . 
SY = a 
sol *— Mean Blood Fressure (Control = 125 mm Hq) 
e—Fiulse Kate (Control = 192) 6 
a Cardiac Output (Control = 48 asec.) 

? 





20 it 1 1 4 4 4 rt as 
Pie) 2 ea) 60 60 400 120 440 


Time in Minutes 





Fig. 2. Cardiovascular response to acute reduction 
in blood pressure with a ganglionic blocking agent, 
hexamethonium. There is at first a sharp decrease 
in arterial peripheral resistance. This is followed 
by venous dilatation, decreased venous return, and 
subsequently a reduction in cardiac output. (Cour- 
tesy: Journal of Pharmacology and Experimental 
Therapeutics, 106:157, 1952). 


As a generalization, glomerular filtration rate 
and renal blood flow are depressed when the 
blood pressure is reduced acutely. One exception 
to this rule is hydralazine (Apresoline) which 
temporarily increases renal blood flow but does not 
alter or may reduce glomerular filtration rate 
(Fig. 3). Renal function is depressed (Fig. 4) 
more after the administration of the ganglionic 
blocking agents than it is following administration 
of the centrally-acting agents. When intravenous 
infusions of ganglionic blocking agents are con- 
tinued, glomerular filtration rate and renal blood 
flow remain depressed throughout the period of 
infusion when the blood pressure is reduced to 
low normotensive levels. However, after intermit- 
tent parenteral administration (either intravenous- 
ly or intramuscularly) there is a similar initial de- 
Pression in renal function following which renal 
blood flow tends to return to control levels despite 
4 persistent depression of glomerular filtration 
fate. After prolonged blood pressure regulation 
tenal hemodynamic readjustment usually occurs 
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following which renal function is no longer de- 
pressed (Fig. 4). 

In patients with severe hypertension and asso- 
ciated renal disease, the reduction of the blood 
pressure must be approached cautiously. Patients 
with renal damage respond to blood pressure re- 
duction in a way qualitatively similar to patients 
with normal kidneys, but the readjustment is 


ACUTE & CHRONIC RENAL HEMODYNAMIC 
RESPONSE TO HYDRALAZINE 
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Fig. 3. Hydralazine administration increased 
renal blood flow at least temporarily. However, 
there was not a concomittant increase in glomeru- 
lar filtration rate. Therefore, any beneficial ef- 
fect on excretory function due to the Hydralazine 
on the kidney per se is net forthcoming. 
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Fig. 4. The acute and chronic renal hemodynamic 
response to ganglionic blockade. There was a sharp re- 
duction in glomerular filtration rate and renal blood 
flow. However, when the patient was later switched to 
oral administration and the drug was given over a long 
period of time, renal hemodynamic adjustment followed 
and despite the fact that blood pressure remained at 
normotensive levels, glomerular filtration rate and renal 
blood flow returned to the control levels. (Courtesy 
American Journal of the Medical Sciences, 225:379, 
1953). 
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slower and incomplete. If readjustment is incom- 
plete and if renal function is markedly impaired 
to begin with, even small reductions in glomerular 
filtration may be serious enough to produce renal 
decompensation. Incomplete renal hemodynamic 
readjustment is more likely to occur if blood pres- 
sure is suddenly reduced to absolute normotensive 
or hypotensive levels. This means that in patients 
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with severe renal disease, extreme care musi be 
taken in reducing the blood pressure. When the 
blood urea nitrogen (BUN) is 35 to 50 mg. prior 
to therapy, it is usually safe to acutely reduce the 
systolic pressure (to 160 to 180 mm. Hg.). If it is 
50 to 80 mg. it is better not to reduce the systolic 
pressure much below 190 to 200 mm. Hg. When 
the BUN is above 80 to 100 mg. Hg., blood pres- 


TABLE III. COMPARISON OF THE RENAL HEMODYNAMIC RESPONSE TO MECAMYLAMINE 
HEXAMETHONIUM AND PENTOLINIUM 


In Patients Receiving the Drugs for Prolonged Periods of Time 


























Number Per Cent Per Cent 
Drug o! Control Drug of P* Value Tilt rug P’ Value 
Patients Control - Supine 
Mean Blood Pressure* (mm.Hg.) 
Mecamylamine 8 154 - 185 88 .001 109 81 .001 
Hexamethonium § 159 134 84 .001 104 78 .001 
Pentolinium ll 146 118 81 .001 — —_ —- 
Glomerular Filtration Rate (ml./min.) 
Mecamylamine 8 80 68 85 2 50 74 .O1 
Hexamethonium 7 73 71 97 1 56 79 .02 
Pentolinium | 11 83 80 96 1 —_ _ — 
Renal Blood Flow (ml/min.) 

Mecamylamine 8 809 704 87 3 508 iP: .O1 
Hexamethonium if 801 815 102 | 501 61 01 
Pentolinium 1l 866 963 111 a | — _ —_ 





























*Mean Blood Pressure= Diastolic pressure plus one-third of pulse pressure. 


Control=Control recumbent. 
Drug=Drug recumbent. 

Per Cent Control=Drug/Control x 100. 
Per Cent=Tilt/Drug x 100. 


P* Value=Comparison of Control with Drug; A P Value of less than .05 is significant. 
Tilt=Tilted head-up position for mecamylamine and ambulatory state for hexamethonium. 


P’ Value=Comparison of Drug with Tilt. 


PARENTERAL RESCINNAMINE lO mgm IM. 
PARENTERAL RESERPINE 5 mgm. IM. 


AVERAGE VALUES FOR 8 PATIENTS 
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Fig. 5A, A comparison of blood pressure response 
to Rescinnamine as compared to Reserpine. Although 
the dose requirement of Rescinnamine is one and one- 
half to two times that of Reserpine and the onset of 
action of Reserpine is less rapid, the degree of blood 
pressure reduction is equivalent. (Courtesy American 
Journal of the Medical Sciences, 231:542, 1956). 3. 
Comparison of blood pressure response to four different 
alkaloid extracts of Rauwolfia given parenterally. 
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sure reduction can be rarely maintained without 
aggravating the renal failure. When encephalo- 
pathy is severe in these patients and if temporary 
reduction in blood pressure is mandatory, it is pos- 
sible to lower the blood pressure intermittently 
but it is necessary to allow it to increase at regular 
intervals for the kidneys to function. 


Clinical Use of Antihypertensive Drugs In 
Hypertensive Emergencies 


Central Agents 


Rauwolfia Alkaloids—Reserpine (Sandril, Ser- 
pasil, Serpiloid), and rescinnamine (Rescamine)— 
single alkaloids from Rauwolfia—when given in 
adequate doses parenterally, are probably the most 
useful antihypertensive agents available for the 
general treatment of hypertensive emergencies ex- 
clusive of the hypertension associated with pheo- 
chromocytoma. When given by the parenteral 
route, both agents are quite potent, in contrast to 
the response to the same drugs after oral adminis- 
tration (Figs. 5A and B). However, there is a 
latent period of one to two hours before the blood 
pressure decreases, following either intravenous or 
intramuscular administration. 

Therefore, if immediate reduction in blood pres- 
sure is required, a more rapidly acting drug is in- 
dicated. Under these circumstances, in patients 
with a hypertensive emergency associated with es- 
sential hypertension, a ganglionic blocking agent 
or a Veratrum extract should be used initially and 
the reserpine or rescinnamine administered at the 
same time for maintaining the reduction in blood 
pressure. Following the initial reduction in blood 
pressure, these patients can usually be carried 
along with reserpine or rescinnamine, alone. 
Ganglionic blocking agents or Veratrum extracts 
are also indicated in patients who do not obtain an 
adequate reduction in blood pressure with par- 
enteral reserpine. 

In patients with hypertension association with 
acute glomerulonephritis and toxemia of preg- 
nancy, reserpine in combination with hydralazine 
or Veratrum is the therapy of choice. We have 
studied reserpine administered parenterally to pa- 
tients with hypertensive emergencies associated 
with severe essential hypertension, as well as in 
Patients with severe hypertension of renal origin 
due to renal artery occlusion, cystic disease of the 
kidney, and chronic pyelonephritis. The results 
achieved indicate that reserpine, when admin- 
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BLOOD PRESSURE RESPONSE TO 4.0 MGM. OF 
RESERPINE ADMINISTERED INTRAVENOUSLY TO 
A PATIENT (WW.) WITH MALIGNANT HYPERTENSION 
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Fig. 6A. A’ patient with malignant hypertension. 
The blood pressure response to 4 mg. of Reserpine 
administered intravenously. The onset of significant 
blood pressure reduction occurred two hours after the 
injection, and maximum reduction occurred at three 
hours, Significant blood pressure effect was still present 
after twenty-four hours. B. The blood pressure response 
during therapy with parenteral Reserpine and for one 
week after conversion to the oral route. The blood 
pressure was maintained quite consistently at normoten- 
sive or mildly hypertensive levels. One week following 
discontinuation of parenteral Reserpine, Pentolinium was 
added because of a gradual loss of adequate reduction 
in blood pressure. (Courtesy A.M.A. Archives of In- 
ternal Medicine, 95:7, 1955). 


istered parenterally, is a relatively potent anti- 
hypertensive agent and there are few hyperten- 
sive patients who do not obtain a significant re- 
duction in blood pressure. The antihypertensive 
effect is manifested in the recumbent position as 
well as in the upright position, an attribute of 
considerable importance in the acutely ill and bed- 
fast patient. The slow decrease in blood pressure 
which occurs and the relative rarity of excessive 
reduction allows effective and safe therapy without 
particularly close supervision by medical and nurs- 
ing personnel. . 
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BLOOD PRESSURE READINGS TAKEN EVERY is MINUTES 


Fig. 7A. Blood pressure response to Reserpine in a 
patient with toxemia. B. Response in a patient with 
more severe hypertension in whom immediate blood 
pressure reduction was indicated. 


The proper dose of reserpine given parenterally 
for the treatment of hypertensive emergencies is 
best determined on the basis of the blood pressure 
response to increasing doses starting with 2.5 mg. 
and increasing the dose in 2.5 mg. increments until 
an adequate reduction in blood pressure is ob- 
tained (Fig. 6A). At least two hours must be al- 
lowed between doses in order to observe the maxi- 
mum response to any single dose. The drug may 
be administered intramuscularly or it may be given 
intravenously in 100 cc. of 5 per cent glucose 
given over a fifteen to thirty-minute period. The 
response varies in degree and duration in different 
patients, but there is very little difference between 
the intravenous and the intramuscular route in 
the same patient. 
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After the proper dose has been established, the 
patients are then placed on a regular schedule 
which usually consists of 5 to 10 mg. of reserpine 
given every six to twelve hours (Fig. 6B). The 
maintenance dose and the interval between doses 
depends entirely on the blood pressure response 
and is adjusted so as to maintain the desired blood 
pressure level. When excessive reduction in blood 
pressure occurs, a vasopressor agent is an effective 
antidote. Blood pressure, pulse rate and respira- 
tion should be recorded every thirty minutes fol- 
lowing the initial doses, and as necessary following 
subsequent doses. 

The side effects tend to become more prominent 
as either the dose of reserpine or the frequency of 
administration is increased. Muscle tremors and 
other manifestations suggesting a Parkinson’s syn- 
drome may appear if doses of 5 to 10 mg. are 
given as frequently as every six hours for an ex- 
tended period of time, but these disappear slowly 
after a reduction in the dose or frequency of ad- 
ministration, or after discontinuation of therapy. 
Doses in excess of 40 mg. a day should not be em- 
ployed. 

Rescinnamine is a pure alkaloid obtained from 
Rauwolfia serpentina, and is similar to reserpine. 
When given intramuscularly, rescinnamine is 
equally as effective as reserpine (Figs. 5A and B), 
but the dose required is one and one-half to two 
times as great. There is essentially no difference 
in the incidence and severity of side effects of re- 
serpine as compared to rescinnamine except som- 
nolence is less marked with the latter. The man- 
ner of administration is the same for both agents 
except that we employ an initial dose of rescin- 
namine of 5 mg. given intramuscularly. If this is 
inadequate, the dose is increased to a maximum of 
15 mg. given no more frequently than every six 
hours. Doses in excess of 60 mg. a day should 
not be used. 


Hydralazine (Apresoline).—In the treatment of 
hypertensive emergencies, this drug is limited pri- 
marily to use in acute glomerulonephritis and tox- 
emias of pregnancy. Best results are obtained 
when it is used in conjunction with reserpine. The 
onset of reduction in blood pressure (fifteen to 
twenty minutes) is more rapid after hydralazine 
than after the administration of reserpine. There- 
fore, it is given in cases with acute nephritis and 
toxemia of pregnancy where rapid onset of ac- 
tion is necessary, or in patients who do not re 
spond adequately to reserpine alone. 
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TABLE IV. GENERAL OUTLINE OF ANTIHYPERTENSIVE THERAPY FOR THE TOXEMIA 
PATIENT CONFINED TO THE HOSPITAL 








Hypotensive Drug Therapy 





Severity of Disease 
Reserpine 


Hydralazine 





Mild pre-eclampsia 5 mg. I.M. or L.V. —may be repeated in | Given only when normotensive response not obtained with reserpine alone—may 


1-2 hours if still hypertensive. There- give 5-10 mg. I.V. as single injection or slow I.V. infusion with 25 mg. placed in 


(blood pressure 
140/90 to 160/100) after, for maintenance, 5 mg. every one liter of 10% dextrose in water. 


4-6 hours as needed for blood pres- 
sure of 140/90 or above. 


ge er eiemeaio 10 mg. I.M. or I.V.—may be repeated | 10 to 20 mg. I.V. as single injection for rapid initial blood pressure fall if desired 


pressure in 1-2 hours if still hypertensive. response not obtained from reserpine—then repeat only when unable to main- 
above 160/100) Thereafter, for maintenance 5 mg. | _ tain normotensive on reserpine alone. May be given by continuous I.V. infusion, 
every 4-6 hours as needed for blood 50 mg. placed in one liter of 10% dextrose in water, when blood pressure labile 
pressure of 140/90 or above. or is difficult to get desired response as in labor. 
Severe pre-eclampsia | Same as for severe pre-eclampsia. Same as for severe pre-eclampsia. 


and primary hyper- 
tensive disease 
(blood pressure 
160/100) 





Eclampsia 10 mg. I.V. and repeat in 1-2 hours if | If BP 170/100 or above, give 20 mg. single I.V. 
still hypertensive; then give main- and 170/100, give 10 mg. single I.V. injection. If BP between 130/80 and 150/90, 
use continuous I.V. infusion of 25 mg. in one liter of 10% dextrose in water slowly, 
so that it may be discontinued quickly should the BP fall too low. If after the 
motensive state. | initial injections, the hvpertension is very labile or difficult to control the con- 
tinuous I.V. infusion of 50 mg. in one liter of 10%, dextrose in water should be u 


tenance dose of 5-10 mg. every 4-6 
hours to ensure sedation and a nor- 





injection. lf BP between 150/90 





TABLE V. RESPONSE OBTAINED WITH RESERPINE 


ALONE AND IN COMBINATION 


WITH HYDRALAZINE 


303 Patients with Toxemia of Pregnancy 




















| Total Good Fair Poor 
Diagnosis Number 

| Patients Number | Per Cent | Number | Per Cent | Number | Per Cent 
Severe pre-eclampsia | 95 85 89 10 11 00 0 
Primary hypertensive disease with severe pre-eclampsia | 25 23 92 2 8 0 0 
Mild pre-eclampsia | 169 153 91 16 9 0 0 
Eclampsia 14 14 100 0 0 0 0 
Total | 303 275 91 28 9 0 0 























When hydralazine is administered in patients 
with hypertension due to toxemia of pregnancy, 
an initial dose of 5 to 20 mg. should be given in- 
travenously as a single injection over a five-minute 
period or intramuscularly in a dose of 10 to 25 
mg. Then 25 to 50 mg. (depending on severity) 
should be placed in 1000 cc. of 10 per cent glu- 
cose in water and be given by continuous intra- 
venous infusion (Table IV). The rate of infusion 
should be adjusted depending on the blood pres- 
sure response. When given parenterally, there is 
usually a pronounced fall in bood pressure within 
twenty minutes, the reduction being most marked 
in the diastolic pressure. The effect may last up 
to twelve hours. The general approach to anti- 
hypertensive therapy in toxemia of pregnancy is 
outlined in Table IV. 

Of 303 patients with toxemia of pregnancy 
treated by the author and his colleagues, 211 re- 
sponded adequately to parenteral reserpine, alone 
(Table V). Eighty-nine patients received a com- 
bination of reserpine and hydralazine. With this 
approach, blood pressure has been well controlled 
in over 90 per cent of patients (Table V). 
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TABLE VI. PARENTERAL RESERPINE 
Approximate Individual Dose 














A ape Weight Dose—Mg. 
ge 
Years Pounds Kilograms Average Maximum* 
1 22 10 1.0 1.5 
3 34 15 1.5 2.0 
5 44 20 2.0 3.0 
9 66 30 3.0 4.5 
12 88 40 4.0 6.0 
14 110 50 5.0 7.5 
Adult 150 70 7.0 10.0 

















*This is the maximum effective dose. 


In patients with acute nephritis, the blood pres- 
sure may be elevated initially or it may not ap- 
pear until the third or fourth day of the disease. 
In our experience, the ideal drug for reducing the 
blood pressure in patients with acute nephritis is 
parenteral reserpine used alone or in combination 
with hydralazine. The reserpine is given intra- 
muscularly as described previously. In children 
the dose is usually regulated according to the 
weight of the child (Table VI). The blood pres- 
sure is usually reduced to a safe range, but rarely 
does it become entirely normal. When adequate 
antihypertensive effect is not obtained with reser- 
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pine alone, then a supplement of hydralazine 
should be added, but the reserpine continued as 
the basic agent. 

In certain patients parenteral reserpine either 
fails to give ideal antihypertensive effect (Fig. 8) 


£8 -9-C-F-40Kg 


4-10" Mydralarine 10 mg iM 
RG + Reserpine 6 mgiM 


Diastolic 








14 6 18 
TIME-HOURS 
36mg % 29m9% 


Fig. 8. Patient with acute nephritis. The response 
to Reserpine (R-6) was not adequate and it became 
necessary to administer Hydralazine (H-10). 


or else the critical state of the patient’s cardio- 
vascular reserve demands a more rapid reduction 
of blood pressure. The addition of single doses of 
hydralazine is usually effective. This combined 
approach permits the use of smaller, and there- 
fore safer, doses of hydralazine. 

In the patients who have already received reser- 
pine, and who show inadequate antihypertensive 
effect, it is our custom to begin by administering a 
5 mg. dose of hydralazine (intravenously or intra- 
muscularly). Then the blood pressure is measured 
every fifteen minutes. If less than the desired fall 
in bood pressure occurs within forty-five minutes, 
the supplemental dose of hydralazine is increased 
by 5 mg. increments until blood pressure control is 
achieved (Fig. 9). The dose thus established is 
used thereafter as often as necessary, as a supple- 
mentary drug to control blood pressure. In this 
way, a titration of the effective dose is carried out 
in vivo. We have preferred the intramusclular ad- 
ministration of hydralazine. In the patient who is 
admitted with convulsions, or other evidence of 
hypertensive encephalopathy, the simultaneous ad- 
ministration of intravenous reserpine and hydra- 
lazine may be necessary. 


Veratrum Drugs.—When a ganglionic blocking 
agent (when used in combination with parenteral 
reserpine) is also ineffective in hypertensive emer- 
gencies one can then use a continuous intravenous 
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infusion of alkavervir (veriloid) or protoveratrine 
(veralba). Such Veratrum extracts are the most 
potent antihypertensive agents available today, 
and it is rare that a patient will not respond to 
these drugs. However, because they usually pro- 


HYPOTHETICAL HYDRALAZINE TITRATION 
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Fig. 9. Dose titration of Hydralazine in children 
with acute nephritis, 


duce nausea and vomiting and because of their 
potency and the difficulty of regulating the blood 
pressure when these agents are used, they should 
be employed only as a last resort and only in 
those patients who do not respond to more simple 
methods of treatment. These drugs are as effec- 
tive in the supine as in the upright position, a 
virtue of note. 
Parenteral alkavervir (veriloid) is one of the 
most dependable centrally-acting veratrum ex- 
tracts which can be given either intramuscularly or 
by continuous intravenous infusion. The onset of 
action is rapid, that is, within several minutes. 
When using this drug, great caution must be exer- 
cised. because the blood pressure can easily be low- 
ered excessively. It also produces a rather marked 
reduction in pulse rate by vagal stimulation (Fig. 
10). It may produce nausea and vomiting in 
many cases in which an effective reduction of 
blood pressure has been obtained. The incidence 
of side effects is high when adequate amounts 
of this agent are used to reduce the blood pressure 
to normotensive levels (Table I). For example, 
in one study conducted by the author, nausea or 
vomiting was observed in seven out of seventeen 
patients. Despite the high incidence of side reac- 
tions, some improvement in the encephalopathic 
manifestations exhibited by these patients was 
observed in all but four patients and in seven of 
the seventeen cases, all manifestations of encephal- 
opathy cleared following an effective and main- 
tained reduction in blood pressure (Table I). 
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When used intravenously, an initial priming 
dose of alkavervir is given which consists of 0.5 
microgram per kilogram body weight per minute 
over a twenty-minute period (Fig. 10). The blood 
pressure should be checked every minute during 


HYPOTENSIVE EFFECT OF VERILOID 
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Fig. 10. Blood pressure response to alkavervir (Veri- 
loid) administered intravenously in a patient with malig- 
nant hypertension. 


this time and until an adequate reduction in blood 
pressure is obtained. A change is then made to 
the sustaining infusion (Fig. 11). The priming 
dose is prepared by diluting 10 micrograms per 
kilogram body weight of intravenous solution of 
akavervir in 20 cc. of 5 per cent glucose in dis- 
tilled water. If the desired hypotensive effect 
has not been achieved with the initial priming 
dose, it may be repeated at least in part. The 
ustaining solution consists of 4 mg. of alkavervir 
added to a liter of 5 per cent glucose in distilled 
water. This is given at a rate that is regulated 
depending on the amount necessary to maintain 
the desired blood pressure level. As a precaution, 
a similar infusion containing 4 mg. of norepine- 
phrine per liter of 5 per cent glucose in distilled 
water should be prepared beforehand and con- 
nected through a Y-Tube (Fig. 11) for immediate 
infusion should the blood pressure decrease ex- 
tesively at any time. Norepinephrine is a very 
tllective antidote. 

During the initial period of adjusting the rate 
fora sustained infusion of alkavervir or protovera- 
ttine, the blood pressure and pulse rate should be 
thecked every two or three minutes for the first 
thirty minutes and then every five minutes until 
the blood pressure is completely stabilized. The 
blood pressure should be checked every fifteen 
0 twenty minutes throughout the entire period 
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of intravenous infusion. This requires the full- 
time attendance of a nurse or someone well trained 
in the use of these drugs who is capable of taking 
blood pressures properly. As soon as feasible, oral 
or intramuscular hypotensive therapy should re- 


APPARATUS FOR CONTINUOUS INFUSION OF VERATRUM OR HEXAMETHONIUM 





| Veratrum 
ae 0 Alkovervir (Vertloid)a 
4mg /1000cc —— 
lor of Protoveratrine Norepinephrine 
2mg /1000cc \ 4mg /1000¢c 
+2 Hexamethonium Bites ee 
100mg /!000cc 


Fig. 11. Method of setting up a continuous infusion 
for the administration of Veratrum or ganglionic block- 
ing agents. When using either alkavervir or protovera- 
trine, it is necessary to have a vasopressor agent avail- 
able for immediate administration should excessive re- 
duction in blood pressure occur. 


place the intravenous infusion (Figs. 12A and B). 

When the route of administration of alkavervir 
is changed from the intravenous to the intramus- 
cular one, the first intramuscular dose should be 
0.6 mg. given every four to six hours (Figs. 12A 
and B). The dose should then be increased in 
0.2 mg. increments until significant reduction in 
blood pressure occurs (Figs. 12A and B) after 
which the dose should be increased more gradu- 
ally (usually in about 0.1 mg. increments) until 
the blood pressure is reduced to the desired level. 
Then the frequency of administration is adjusted 
depending upon the length of action of the drug 
as reflected in the length of time the pressure re- 
mains reduced. The blood pressure should be 
recorded at least every fifteen minutes until the 
dose is well adjusted following intramuscular ad- 
ministration of the drug. Norepinephrine or a 
similar vasopressor agent should be available at 
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the bedside at all times in the event that excessive 
hypotension occurs. Atropine, in a dose of 1 mg. 
is very effective in combatting excessive brady- 
cardia. There is no effective antidote for the 
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Fig. 12A. When the blood pressure is brought under 
control with an intravenous infusion of Veratrum, then 
the drug can be administered by the intermittent intra- 
muscular route. When this is done the dosage must 
be titrated until an effective reduction in blood pressure 
has occurred, B. Demonstration of dosage titration of 
Veriloid in overall blood pressure response of a patient 
with malignant hypertension. (Courtesy American Jour- 
nal of the Medical Sciences, 226:477, 1953). 


nausea and vomiting that may be associated with 
veratrum administration. 

Intravenous protoveratrine (veralba 0.2 mg./ 
cc.) is probably as effective as alkavervir. The 
priming ‘solution is made up by diluting 0.5 cc. 
(0.1 mg.) of protoveratrine in 10 cc. of 5 per 
cent glucose. This diluted solution is then in- 
jected at a rate of 0.5 cc./minute. If there is no 
fall in blood pressure after five minutes, the 
procedure is repeated. When the desired decrease 
in blood pressure has been obtained, a continuous 
intravenous infusion of 2 mg. of protoveratrine 
(one ampule) in 500 cc. of glucose (5 per cent) 
solution is then administered. The infusion rate 
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is adjusted as necessary in order to achieve the 
desired blood pressure level without vomiting— 
usually 40 to 80 drops per ten minutes. The 
blood pressure should be checked at least every 
fifteen minutes after the blood pressure has be- 
come stabilized. 

After the immediate emergency is over, the in- 
tramuscular route of administration may be em- 
ployed. For this purpose, give 0.6 cc. (0.12 mg.) 
intramuscularly and check the blood pressure every 
fifteen minutes. The maximum effect occurs in 
one to two hours. Repeat with increments of 0.2 
cc., added or reduced, every four to six hours 
depending on the patient’s response. Atropine 
is effective for the bradycardia but not for nausea 
or vomiting. If excessive reduction in blood pres- 
sure occurs, a vasopressor drug is effective. 


Ganglionic Blocking Agents 


When reserpine (administered parenterally) is 
ineffective in patients with other than acute ne- 
phritis and toxemia of pregnancy, then a gangli- 
onic blocking agent such as hexamethonium, pen- 
tolinium (Ansolysen), trimethaphan camphor- 
sulfonate (Arfonad) or mecamylamine (Inver- 
sine) should be tried either alone or in combi- 
nation with reserpine. When given intramuscu- 
larly, they are safe and usually effective thera- 
peutic agents, and the danger of excessive reduc- 
tion in blood pressure is not as great as with 
Veratrum administered parenterally. The fre- 
quency of administering intramuscular ganglionic 
blocking agents will depend on the length of time 
that the blood pressure remains reduced follow- 
ing each dose. As soon as the hypertensive emer- 
gency is under control, the patient should be 
started on oral therapy. 

As in ambulatory patients, care must be exer- 
cised in reducing the blood pressure in patients 
with renal failure lest the renal function be fur- 
ther impaired. The best estimate of adequate 
renal functional capacity is gained by repeated 
determinations of the blood urea nitrogen. If the 
blood pressure is reduced excessively, it can be cor 
rected by the administration of a vasopressor agent 
such as norepinephrine (Fig. 13) or any other 
readily available vasopressor agent that can be 
given intravenously or intramuscularly. 

The blood pressure response to ganglionic block- 
ing drugs is most marked in the standing pos- 
tion, which is one of their greatest shortcomings. 
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is Thus, these agents are of limited value in the ganglionic blocking agents, ee yeni reduc- 

The bedfast patient who is supine. In patients with tion in blood pressure occur. e | pressure 
severe disease, an adequate reduction in blood and pulse rate should be checked at least every 

every pressure is sometimes impossible, necessitating the five minutes during the initial period of adjust- 

s be: Ot ice of Veratrum extracts. It is not good to give 

-" excessive mee of ganglionic blocking agents ow Effect of Excessive Re duction in Blood 

salt the idea of “forcing the blood pressure down ane 
since frequently the result will be a severe ileus 

mg.) due to blockade of the parasympathetic ganglia | 4 

ae without obtaining the desired reduction in blood of ae 

fo. pe ; -_ 

lei Assistance in blood pressure reduction can be » Beale 

clan obtained if the head end of the bed is raised on S iheesiieaied piv i 
blocks, Usually 10 to 12 inch blocks are effective, ta 

‘austa I but the farther the head end of the bed is raised, § 4005" 

PMS Il the better. If large doses of the drug have been . | 


given and a marked orthostatic effect obtained, 
careful attention must be given to the degree of 
blood pressure reduction obtained when the pa- 
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tient is tilted. Otherwise, excessive hypotension sl 7 
ly) is can occur, resulting in cerebral ischemia and sf 
fe ne- ff cerebral anoxia. - 
angli- When constipation becomes a problem, cathar- F ™ Storted | 
, pen- § tics and cholinergic agents should be used freely. é (4 
phor- ff Cascara sagrada in a dose of 15 cc. to 30 cc. or ne preneenes epee 
Inver- § milk of magnesia in doses of 30 to 60 cc. is usually "20" 4060" 80 100120. 140160180 
ombi- # adequate. Cholinergic agents are sometimes more = oe sia aii alae 
1uscu- § effective than cathartics. For this purpose, 15 to in blood pressure was observed with Pentolinium (An- 
thera: 45 mg. of prostigmine or 5 to 10 mg. of pilocar- _Gedreaw in glomerular filtration rate, ‘However, asthe 
educ- pine given orally three or four times a day is blood pressure was elevated with a vasopressor agent, 


glomerular filtration rate returned toward control levels 


with i i 
usually adequate. If the patient is comatose, 1 and urine output also returned to previous values. 


> fre- Bing. of prostigmine is used subcutaneously; when 


slionic ileus is present, 1 mg. should be given every hour ment. After the blood pressure has been stabilized 
F time # until peristalis returns. When treating hyperten- it should be checked every fifteen to twenty min- 
ollow- Ff sive emergencies, mecamylamine is of limited utes. 
emer- § value for bedfast patients because of the persist- When administering hexamethonium intramus- 
Id be ff ence of the blockade and resultant constant and cularly, the initial dose is 15 milligrams. After 
frequently severe constipation. When this drug waiting one hour to determine the effect of the 
cxe® | 8 used, particular attention must be given to the initial dose, another dose is given, and subsequent 
ents bowels, and cathartics or cholinergic agents must doses are given in increasing amounts until an 
fost be used freely. adequate effect is obtained. Usually, the drug 
be ae. When giving hexamethonium by continuous can be repeated every one to two hours until 
if the itravenous infusion for hypertensive emergencies effective reduction in blood pressure occurs. Doses 
e cor 100 to 150 mg. are placed in 1000 cc. of 5 per in excess of 100 mg. are no more effective than 
agent cent glucose in distilled water. The drug is in- this amount. The frequency of administering 
other fused at a moderate rate until the blood pressure intramuscular hexamethonium will depend on 
ai begins to fall, then the rate of infusion is adjust- the length of time that the blood pressure re- 
td so as to maintain an adequate reduction in mains reduced after each injection. Usually, ‘it 
block- blood pressure. As a safety precaution the infu- is only necessary to give the drug every four to 
posi ion apparatus should be connected to a Y-tube six hours. As soon as the hypertensive emergency 
sine. such as in Fig. 11. Norepinephrine is an effective is under control, the patient should be started on 
antidote for hexamethonium, as well as all other oral therapy. Care must be exercised in reducing 
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the blood pressure for patients with renal failure 
lest the renal function be impaired further. A 
systolic blood pressure of 170 to 180 mm. Hg. 
is usually a safe level unless the BUN is markedly 
elevated prior to therapy. 


TABLE VII. GANGLIONIC BLOCKING AGENTS 


Summary of Results in Patients Treated for Fulminating 
Heart Failure Associated with Severe Hypertension 
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Hexame- | Mecamylamine | Arfonad 
thonium (Inversine) 
Number patients treated 16 8 11 
Significant reduction in 
blood pressure 12 6 10 
Normotensive 4 2 9 
Improvement in pulmonary 
ema 13 7 10 
Recovery 12 6 10 














Pentolinium is used in essentially the same man- 
ner as hexamethonium. When making up the 
intravenous infusion, 50 to 75 mg. per 1000 cc. 
of 5 per cent glucose is adequate. The rate of 
infusion is adjusted according to the blood pressure 
response. When giving the drug intramuscularly, 
an initial dose of 5 mg. is used. After one to two 
hours, the second dose is given, and so on until 
an adequate reduction in blood pressure is ob- 
tained. Usually, the second dose is 10 mg. and 
the subsequent doses are progressively increased 
until the blood pressure has been adequately con- 
trolled or a maximum of 50 mg. per dose is given. 
If the blood pressure is not reduced adequately 
with 50 mg. per dose or less, given intramuscu- 
larly, it is rarely possible to obtain an increased 
response with doses in excess of this amount. The 
same problems exist with this drug as have been 
noted in the use of hexamethonium. 

Mecamylamine is completely absorbed from 
the gastrointestinal tract and consequently is as 
effective when given orally as when given paren- 
terally. Therefore, when the patient is capable 
of taking medication orally, he can be given the 
same dose by this route as was found to be ef- 
fective previously when given by the parenteral 
route. Complete absorption also allows reproduci- 
ble blood pressure responses to equal doses of drug 
with minimum day-to-day variation, the lack of 
which is a serious drawback to the use of ganglio- 
nic blocking agents of the quaternary ammonium 
variety, such as hexamethonium and pentolinium. 

The initial dose of mecamylamine is 3 mg. given 
intramuscularly or subcutaneously. This can be 
repeated every two hours and increased in 3 to 5 
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mg. increments until an adequate reduction in 
blood pressure is obtained. Doses in excess of 
50 mg. produce no additional effect and should 
not be given, As with the other blocking agents, 
tilting the bed in the head-up position assists in 
reducing the blood pressure. The frequency of 
administration will depend on the length of time 
the drug remains effective, frequently twelve to 
eighteen hours. As with pentolinium and hexa- 
methonium, if the blood pressure is reduced ex- 
cessively, the glomerular filtration rate may be- 
come markedly depressed. Therefore, when this 
occurs, it is necessary to administer a vasopressor 
agent. 

Ganglionic blocking agents are particularly use- 
ful in patients with severe and acute heart failure 
associated with sudden elevation in blood pressure 
(Table VII). As therapeutic blockade is estab- 
lished, there is a reduction in venous tone, result- 
ing in a decrease in venous pressure and venous 
return, followed by an increase in cardiac out- 
put. The relief of pulmonary edema is often 
dramatic. 

In hypertensive patients without heart failure, 
cardiac output decreases, apparently due also to 
a decrease in venous tone and subsequent reduc- 
tion in venous return. The significance of the 
reduction in cardiac output and untoward effects 
resulting therefrom in the patient without heart 
failure are not known to me. Certainly there is 
no harm done since I am not aware of aggravation 
or precipitation of heart failure from the judi- 
cious use of ganglionic blocking agents. 

When used in patients with hypertension and 
fulminating heart failure, hexamethonium or pen- 
tolinium can be given intravenously in a concen- 
trated solution in order to avoid extra fluid admin- 
istration (Figs. 14A and B). An initial dose of 
25 mg. of hexamethonium or 10 mg. of pentolin- 
ium in 1 to 10 cc. of fluid is usually preferable. 
This dose can be increased and repeated after 
thirty minutes or as frequently as necessary 10 
reduce the blood pressure. After an_ effective 
blood pressure reduction has been obtained, hex- 
amethonium must usually be given every two to 
four hours, pentolinium every six to eight hours, 
and mecamylamine (5 to 10 mg.) every eight 
to ten hours. For maintenance therapy, the drugs 
are usually given intramuscularly. 

Arfonad (trimethaphan camphorsulfonate) 
useful in patients with fulminating pulmonary 
edema because it is more effective in reducing the 
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arterial blood pressure than the other ganglionic 
blocking agents (Table VII). An additional at- 
tribute is that it is effective for only short periods 
of time so that the degree of blockade and blood 
pressure reduction can be regulated from minute 
to minute. However, it must be given as a con- 
tinuous intravenous infusion. 


Peripherally Acting Agents 


Phenoxybenzamine is an effective adrenergic 
blocking agent which can be given intravenously 
(but not intramuscularly). However, because of 
the complete blockade (both humoral and at the 
end organ) produced by this drug, rendering vaso- 
pressor agents ineffective, it is generally thought 
inadvisable to administer this blocking agent by the 
parenteral route. Should excessive reduction in 
blood pressure occur with the use of this agent, 
no effective antidote is available. When its use 
becomes mandatory, 30 mg. is placed in 500 cc. 
of 5 per cent glucose in distilled water. Should 
excessive hypotension occur, the patient should be 
tilted in a 20 to 25 degree head-down position and 
the drug should be discontinued. Do not infuse 
norepinephrine since this drug will only poten- 
tiate the hypotension. 

When taken by mouth, phenoxybenzamine is ab- 
sorbed rapidly, and the effect lasts twelve to eigh- 
teen hours. It is useful in a few cases of severe 
hypertension and in the temporary management 
of patients who are not yet ready for surgery but 
who suffer from severe hypertension due to 
pheochromocytoma. 

Phentolamine (Regitine) is useful for the treat- 
ment of patients with severe hypertension due to 
the liberation of norepinephrine by a pheochro- 
mocytoma. When used for this purpose, it is 
administered as a temporary measure for control- 
ling the blood pressure prior to and during surgi- 
cal removal of the tumor. A dose of 5 mg. of 
phentolamine is given intravenously or intramus- 
cularly and is repeated as frequently as necessary 
in order to control the blood pressure. 

If for any reason the patient must be treated 
for prolonged periods, the blood pressure can usu- 
ally be better controlled with phenoxybenzamine 
given by the oral route. The dose of phenoxy- 
benzamine by this route is 10 mg. every six hours. 
The dose is then subsequently increased in 10 
mg. increments until effective reduction of the 
blood pressure is obtained. This method of ther- 
apy should be considered: a temporary expedient 
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only, since this is a curable disease, and the tumor 
should be surgically removed as soon as possible. 
‘ Ganglionic blocking and centrally-acting anti- 
hypertensive agents are not only ineffective in 
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Fig. 14A. Blood pressure response to hexamethoni- 
um in a patient with mild hypertension. B. Blood 
pressure response to hexamethonium in a patient 
with severe hypertension. 


treating pheochromocytoma, but may actually pre- 
cipitate an acute rise in blood pressure since these 
agents do not block the ability of norepinephrine 
to constrict the arterioles. 


Special Considerations 


Primary Renal Disease (Excluding Nephritis). 
—As indicated previously, even the patient with 
primary renal disease may benefit from blood pres- 
sure control if severe hypertension becomes an im- 
portant component of his disease. A case example 
is summarized in Figure 15. This was a patient who 
developed marked atherosclerosis of the aorta 
which also involved the right rerial‘artery resulting 
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in acute occlusion of the artery due to thrombus 
formation. The left renal artery was not involved. 
At the time of admission to the hospital, the 
patient had marked encephalopathy, retinal hem- 


BLOOD PRESSURE RESPONSE TO 5 MGM. OF RESERPINE 
ADMINISTERED INTRAVENOUSLY TO A PATIENT (GLM) 
WITH MALIGNANT HYPERTENSION ASSOCIATED WITH 
OCCLUSION OF THE ABDOMINAL AORTA AND LEFT RENAL 
ARTERY 
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RENAL FUNCTION RESPONSE FOLLOWING HOMOGRAPH — 
IN PATIENT WITH GOLOBLATT KIONEY 


Glomerular Filtration Rate Renal Blood Flow 
mi /min. mi / min. 
Right (occluded) Left Right (occluded) Left 


0 130 
0 200 


Control 0 25 
Blood Pressure Rx. 0 35 
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6 month 0 so 
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Fig. 15. Blood pressure response in a patient who 
had a sudden onset of malignant hypertension due 
to occlusion of one renal artery. This patient re- 
sponded to Reserpine in the same way that a pa- 
tient with essential hypertension does. As the blood 
pressure remained reduced, glomerular filtration rate 
in the unoccluded kidney increased and after six 
months of therapy the glomerular filtration rate and 
renal blood flow had returned to normal for one 
kidney. The blood urea nitrogen over this period 
of time decreased from a level of 70 mg. per cent 
to 30 mg. per cent. (Courtesy A.M.A. Archives of 
Internal Medicine, 98:427, 1956). 


orrhages, papilledema, and he was convulsing as 
a result of malignant hypertension, probably sec- 
ondary to the ischemic kidney (“Goldblatt Kid- 
ney”). He was placed on parenteral reserpine giv- 
en every six hours. This effectively reduced the 
blood pressure, and most of the cerebral manifes- 
tations subsided. He was gradually switched to 
a combination of oral Rauwolfia and a ganglionic 
blocking agent, mecamylamine, The aorta was re- 
placed by a homograft but the kidney was not 
removed due to the poor condition of the patient. 
The postoperative course was uneventful and the 
blood pressure has since been well regulated for a 
period of three years and the patient is now in 
full-time employment. 

This patient had no return of renal function in 
the occluded kidney (right). However, in the 
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opposite kidney (left), glomerular filtration rate 
and renal blood flow, which were depressed to 
less than 50 per cent of normal for one kidney 
prior to therapy, gradually increased so that now 
they are approximately normal. His blood urea 
nitrogen has decreased from 70 to 30 milligrams 
per 100 cc. of blood. 


Undoubtedly the depression in function in the 
unoccluded left kidney was due to severe vaso- 
constriction, intrarenal hemorrhages, and acute 
vascular damage, rather than chronic deteriora- 
tion. Since the process was relatively acute, it 
was partially reversible. Had the hypertension 
and increased sympathetic vasoconstrictor response 
been allowed to continue, progressive renal failure 
would have developed had the patient not died 
first of cerebral manifestations. 

Therefore, even in the patient with primary 
renal disease and hypertension secondary there- 
to, benefit can be derived from effective anti- 
hypertensive therapy. These patients should be 
treated in the same way as patients with hyper- 
tension associated with so-called essential hyper- 
tension are treated. If these patients are first seen 
in a state of crisis, they should receive parenteral 
reserpine. If more potent agents are necessary, 
one of the parenterally-administered Veratrum 
Compounds is used. 

As soon as the emergency is brought under 
control, the diseased kidney should be removed if 
the problem is that of unilateral disease. If sur- 
gery is not feasible (as in the case of cystic dis- 
ease of kidney or chronic pyelonephritis), the 
patient should be placed on a regimen of Rau- 
wolfia given orally in combination with a gang- 
lionic blocking agent and treated similarly to the 
patient with severe essential hypertension. Nat- 
urally, in the case of chronic pyelonephritis, it is 
mandatory that the etiologic organism be identi- 
fied and treated with a specific antimicrobial 
agent. 


Pheochromocytoma.—This has been described 
adequately elsewhere in this symposium. 


Acute Steroid Hypertension—The best treat- 
ment of acute hypertension associated with steroid 
administration is withdrawal of the steroid. How- 
ever, in patients with severe and malignant disease 
such as lupus erythematous and leukemia, this 
is not possible. Therefore, it sometimes becomes 
necessary to continue the steroids and treat the 
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TABLE VIII. OUTLINE FOR ANTIHYPERTENSIVE TREATMENT OF HYPERTENSIVE EMERGENCIES 








Emergency 


Initial Therapy 


Adjunctive Therapy When Maintenance Therapy 





Drug 


Dose 


Route 


Frequency 


Initial Drug Inadequate After Emergency Over 





Encephalopathy 


Fulminating 
heart failure 


Intractable angina 
with severe 
hypertension 


Hypertensive crisis 


Malignant hyperten- 
sion of renal 
origin* 


Severe steroid 
hypertension 


Pheochromocytoma 


Renal failure (uremia) 





Reserpine 
or 
Rescinnamine 
Hexamethonium 
or 
Arfonad 


Hexamethonium 


Reserpine 

or 
Rescinnamine 
Reserpine 

or 
Rescinnamine 


Reserpine 


Regitine 


None 





2.5 to 10 mg. 


5 to 15 mg. 


10 to 100 mg. 


Titration 


2.5 to 10 mg. 
5 to 15 mg. 
2.5 to 10 mg. 
5 to 15 mg. 
2.5 to 10 mg. 


5 mg. 





I.M. 
I.M. 
IM. 
LV. 


I.M. 


1M. 
ILM. 
I.M. 
I.M. 
I.M. 


I.M. 





4-12 hours 
4-12 hours 
30 min. to 4 
hours 
Continuous 
infusion 


1-4 hours 


4-12 hours 
4-12 hours 
4-12 hours 
4-12 hours 


4-12 hours 


Hexamethonium 10-100 mg. I.M. 
If inadequate then veriloid titration 
I.V. infusion 


Rauwolfia+ganglionic 
blocking agent 


Reserpine I.M. or veriloid titration by 


Rauwolfia+ganglionic 
I.V. infusion 


blocking agent 


Reserpine 2.5 to 10 mg. given I.M. Rauwolfia+ganglionic 


locking agent 


Hexamethonium 10-100 mg. I.M. 
If inadequate response then veriloid 
by I.V. infusion 


Hexamethonium 10-100 mg. I.M. 
If inadequate response then veriloid 
by I.V. infusion 


Rauwolfia+ganglionic 
blocking agent 


Rauwolfia+ganglionic 
blocking agent 


Veratrum, inversine, dibenzyline Reserpine+veratrum+ 
inversine and diben- 
zyline as required 


Dibenzyline 10-20 mg. orally Surgery 





None None 








*Cystic disease, pyelonephritis, renal artery occlusions, etc. 


hypertension as it develops. None of the current 
programs are very effective. 

Reserpine should be given a trial. As in the 
treatment of hypertensive emergencies associated 
with essential hypertension, if this is not adequate, 
parenteral Veratrum should be used. Ganglionic 
blocking agents appear to be the least useful for 
this therapeutic problem. 

As soon as the blood pressure is brought under 
control, oral therapy should be instituted. Alse- 
roxylon (Rauwiloid) in combination with Vera- 
trum or a ganglionic blocking agent is most useful. 
The Veratrum should first be given a trial, and 
the dose must be titrated. If nausea and vomit- 
ing ensue before the blood pressure effect is ob- 
tained, it is then necessary to use a ganglionic 
blocking agent. The dose is also established by 
titration, A combination of centrally-acting agents, 
with a ganglionic blocking agent, and an adre- 
nergic blocking agent will sometimes be effective 
when the usual methods have failed. Each of the 
three agents is titrated up to tolerance or until 
the blood pressure is reduced adequately. Recent- 
ly, we have observed that chlorothiazide (Diuril) 
given in a dose of 500 mg. every twelve hours will 
markedly increase the effectiveness of these agents. 


Summary 


In the approach to a patient with a hypertensive 
emergency associated with severe essential hyper- 
tension, it is necessary first to appraise the state of 
tenal compensation, particularly if cerebration is 
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abnormal. This can best be done with an estimate 
of the blood urea nitrogen (BUN). If the blood 
urea nitrogen is normal, renal failure is not likely 
to be responsible for any disturbances in the sen- 
sorium. Retinal examination is essential also, Ret- 
inal hemorrhages indicate the degree of general 
arteriolar damage. Papilledema suggests increased 
intracranial pressure and cerebral edema, which 
frequently accounts for derangement of cerebral 
function in patients who do not have associated 
renal failure. 

After the state of renal function is known, ther- 
apy should be approached systemically (Table 
VIII). If immediate blood pressure reduction 
is not indicated and a delay of two to three hours 
is possible, parenteral reserpine or rescinnamine 
is the drug of choice. The initial dose is 2.5 mg., 
repeated in two hours if blood pressure reduction 
is not adequate. When the blood pressure is not 
reduced adequately at a maximum dose of 10 
mg. of reserpine or 15 mg. of rescinnamine, given 
every six hours, a ganglionic blocking agent should 
be tried. There is very little difference in re- 
sponsiveness among the different ganglionic block- 
ing agents. I prefer hexamethonium for initial 
therapy because of its shorter duration of action 
and because it can be given intramuscularly. If 
the response does not appear beneficial, the drug 
can be discontinued with the loss of blockade in 
two to three hours. 

In the case of fulminating heart failure a con- 
tinuous infusion of Arfonad is probably the ther- 
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apy of choice if hexamenthonium is not ade- 
quate. Care must be taken so that excessive fluid 
is not administered. If ganglionic blockade ap- 
pears to be adequate, one of the longer acting 
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Fig. 16. Patient with malignant hypertensive 
encephalopathy who required parenteral Reserpine 
for initial reduction in blood pressure. After the 
blood pressure was regulated and the encephalo- 
pathic manifestations cleared, the patient was 
transferred slowly to a combination of Rauwolfia 
and a ganglionic blocking agent (Mecamylamine) 
administered orally. The blood pressure reduction 
was greatest in the standing position while re- 
ceiving the latter agent. (Courtesy A.M.A, Ar- 
chives of Internal Medicine, 98:427, 1956). 


agents can be substituted for the hexamethonium 
after two or three days. This allows for less fre- 
quent administration. Mecamylamine is a partic- 
ularly good substitute since, after dose adjust- 
ment, and when the patient’s sensorium becomes 
clear, it is possible to switch to the oral route of 
administration employing the same dose of the 
drug as was effective by the parenteral route. 

When ganglionic blocking agents given in com- 
bination with reserpine are not adequate, paren- 
teral Veratrum should be given. Continuous in- 
travenous infusion is the most potent and most 
effective approach, but the intramuscular route 
is preferred when full-time competent nurisng care 
is available, since excessive hypotensive episodes 
are less likely to occur following intramuscular 
administration. 


After the hypertensive emergency is over and 
the blood pressure has been stabilized for three 
to seven days and the general status of the patient 
seems adequate, a permanent type program for 
blood pressure regulation should be substituted for 
the parenteral medication. A combination of Rau- 
wolfia and a ganglionic blocking agent is usually 
the therapy of choice. Rauwolfia given by the 
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oral route should be substituted for the parenteral 
reserpine. A dose of 1 mg. of reserpine, 250 mg. 
of the whole root or 4 mg. of alseroxylon, is usu- 
ally given. After several months, this dose can be 


IGNANT HYPERTENSIVE ENCEPHALOPATHY -UNRESPONSIVE TO RESERPINE 
MAND MECAMYL AMINE TREATED WITH VERATRUM, GIVEN PARENTERALLY. 
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Fig. 17. Treatment of a hypertensive crisis in a 
patient who did not obtain an adequate response 
to Reserpine or to ganglionic blocking agents ad- 
ministered parenterally. A sharp and consistent re- 
duction occurred when Veratrum was administered 
intravenously, but nausea was seen. The blood pres- 
sure was controlled with parenteral Veratrum; fol- 
lowing this the cerebral manifestations cleared up. 
The patient was then transferred to a combination 
of Rauwolfia and Mecamylamine given orally. On 
this combination the blood pressure reduction was 
primarily in the orthostatic position, in contrast to 
the response when Reserpine was given, as well as 
when the alkavervir (Veriloid) was given by con- 
tinuous infusion, (Courtesy A.M.A. Archives of In- 
ternal Medicine, 98:427, 1956). 


decreased until the smallest effective dose is being 
employed. 

As the effect of the parenteral reserpine is lost, 
one of the blocking agents is started and the dose 
gradually increased. The dose of the blocking 
agent must be adjusted according to the standing 
blood pressure (Fig. 16). It is preferable to have 
the patient completely ambulatory while adjust- 
ing the drugs administered orally. 

When the BUN is elevated, this determination 
should be repeated every two or three days while 
the blood pressure is being regulated. When evi- 
dence of rising blood urea nitrogen is observed, 
the pressure should be allowed to increase slowly 
by decreasing the dose of the blocking agent until 
the blood urea nitrogen again decreases to pre 
treatment levels. As the blood pressure is con- 
trolled for prolonged periods, progressive vascular 
deterioration is usually arrested, and renal func- 
tion will usually improve if it has not progressed 
beyond “the point of no return” prior to therapy. 
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Newer Concepts in the Treatment of Hypertension 


INCE the advent of new and more effective hy- 

potensive drugs, it is more than ever incumbent 
on the physician to determine which patients need 
treatment and to individualize the program of 
treatment so that the best results may be obtained 
with the least side effects. Moreover, access to ef- 
fective palliative treatment does not excuse the 
physician from seeking potentially curable causes 
for hypertension, such as coarctation of the aorta, 
pheochromocytoma, primary aldosteronism, and 
unilateral renal disease. 

Administration of potent hypotensive drugs 
should be preceded by adequate evaluation of the 
cardiovascular and renal systems, for such data 
have an important bearing not only on the choice 
of drugs but also on the prognosis. Numerous de- 
terminations of blood pressure should be made 
over an extended period, because insufficient pre- 
treatment data on blood pressure are often respon- 
sible for unnecessary, misguided or erroneously 
evaluated treatment. 


Choice of Patients for Treatment 


No magic formula exits to guide the physician 
in choosing the patient who needs specific hypo- 
tensive treatment. Some physicians advocate treat- 
ment for all patients with hypertension, whereas 
others treat only those whose hypertension is com- 
plicated or symptomatic. The introduction of 
elective medical treatment for hypertension has 
been too recent to allow this dispute to be settled 
with finality, but rapidly accumulating experience 
indicates that the proper course lies closer to the 
former of these divergent opinions. 

Hypertension may be uncomplicated or it may 
be complicated by the presence of hypertensive 
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heart failure, coronary atherosclerosis with or with- 
out myocardial infarction, cerebral vascular insuf- 
ficiency with or without cerebral infarction, cere- 
bral hemorrhage and renal insufficiency. True hy- 
pertensive headache is considered to be a symp- 
tom and not a complication of hypertensive vas- 
cular disease for, unlike the others, it apparently 
has no bearing on prognosis. 


Uncomplicated Hypertension.—When essential 
hypertension is uncomplicated, the best single 
criterion for determining the prognosis is the ap- 
pearance of the optic fundi. The prognosis is so 
poor for patients who manifest the findings of 
Group 3 or Group 4 hypertensive retinopathy? that 
vigorous hypotensive therapy is urgently indicated 
even in the absence of complications or symptoms. 

Patients with retinal findings of Group 1 or 
Group 2 hypertension, without cardiovascular or 
renal complications, have a relatively favorable 
prognosis. Therefore, some physicians prefer to 
observe these patients, employing such measures as 
mild sedation, adequate rest and reduction of 
weight, if indicated, and withholding specific hy- 
potensive drugs. It is logical that patients in this 
group who have consistently high diastolic pres- 
sures are in more urgent need of treatment than 
are patients whose blood pressure is more labile. 

The age and sex of the patient also must be 
taken into consideration in deciding which pa- 
tients need treatment. By and large, women 
tolerate hypertension better than men do. It is a 
clinical impression that elderly patients, especially 
those who have high systolic and relatively normal 
or only slightly increased diastolic pressures, do 
not often get into trouble because of the hyperten- 
sion. Treatment is usually advisable for patients 
whose family histories reveal that hypertension has 
frequently led to complications and untimely death 
among relatives. ; 

In the final analysis, each physician must satisfy 
his own conscience in deciding to what extent the 
patient is to be inconvenienced by treatment for 
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TABLE I. PREPARATIONS OF RAUWOLFIA 
SERPENTINA AND THEIR DOSES 








Daily Dose 
(Single or 


Preparation Ac) 
Divided), mg. 





100-500 
1.0-6.0 


0.1-1.0 


Whole root (raudixin) 

Alseroxylon fraction (rauwiloid, rautensin) 

Reserpine (single alkaloid; preparations include 
serpasil, reserpoid, sandril, rau-sed, serpiloid) 








a disease causing no symptoms. In arriving at this 
decision, the physician should ask himself two ques- 
tions: (1) If he were the patient, would he want 
treatment? (2) Why do insurance companies 
“rate up” or refuse to insure hypertensive ap- 
plicants, even though the hypertension is asympto- 
matic and uncomplicated? Furthermore, it be- 
hooves any physician who withholds hypotensive 
treatment from a patient to follow that patient 
closely, so that progression of the hypertensive vas- 
cular disease can be detected early, before it has 
led to irreversible complications. 

Complicated Hypertension.—In the absence of 
overt evidence of coronary insufficiency, hyperten- 
sive heart disease manifested by significant cardio- 
megaly, with or without congestive heart failure, is 
an indication for prompt reduction in blood pres- 
sure. 

It is surprising that patients whose hyperten- 
sion is complicated by symptomatic coronary or 
cerebrovascular insufficiency usually tolerate grad- 
ual and cautious reduction of blood pressure with- 
out manifesting increased symptoms of myocardial 
or cerebral ischemia. Occasionally, it is advisable 
to start anticoagulant therapy for such patients be- 
fore an attempt is made to reduce their blood pres- 
sure. Many hypertensive patients who have 
coronary insufficiency and angina pectoris derive 
considerable symptomatic improvement from treat- 
ment with hypotensive drugs. It is probably in- 
advisable to reduce the blood pressure of patients 
who have had cerebral or myocardial infarction 
within the previous six weeks, unless the blood 
pressure is extremely high and causing cardiac em- 
barrassment. After the acute phase of the infarct 
has passed, hypotensive therapy is indicated. 

Cerebral hemorrhage is an indication for 
prompt and drastic reduction of blood pressure, at 
times to hypotensive levels. Reduction of the blood 
pressure of patients whose hypertension is com- 
plicated by renal failure and azotemia often fails 
to improve the renal function; indeed, at times it 
appears to impair it further. However, the prog- 
nosis is so uniformly poor when azotemia super- 
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venes that little is to be lost by a cautious trial of 
treatment. 
Choice of Drugs 


With the bewildering array of proprietary prep. 
arations, including confusing combinations of drugs 
in one tablet, now being marketed for the treat- 
ment of hypertension, it is well to remember that 
only four classes of drugs, exclusive of sedatives 
and tranquilizers, are of sufficient importance to 
warrant discussion. The specific hypotensive drugs 
to be discussed always should be administered in 
conjunction with, and not in lieu of, the less 
specific but time-honored and proved measures of 
reduction of weight, rest, relaxation, reassurance 
and sedation. 

The choice of drugs and their doses must be 
individualized to meet the needs of each patient, 
for it is perilous to treat hypertension by stereo- 
typed rules. For this reason, the use of tablets con- 
taining combinations of drugs is to be deprecated. 


Rauwolfia—An adequate trial of one of the 
derivatives of Rauwolfia serpentina is justified in 
most cases of hypertension when specific therapy 
is indicated. Since its hypotensive effect is neither 
drastic nor prompt, this agent should not be relied 
on as the sole hypotensive drug when prompt re- 
duction in blood pressure is compulsory, unless it 
is given in relatively large parenteral doses (3 to 
5 mg.). Doses of this size should not be ad- 
ministered for more than a few days. There is no 
evidence that any one preparation of Rauwolfia 
is superior to others (Table I). Side effects in- 
clude nasal stuffiness, drowsiness, bradycardia, mild 
laxation, weird and bizarre dreams, Parkinsonian- 
like rigidity and mental depression. Only the last 
two effects are of such serious import as to compel 
prompt cessation of treatment. A previous history 
of mental depression or even a tendency toward 
mental depression constitutes a relative contraindi- 
cation to the use of Rauwolfia, for major depres- 
sion requiring electroshock therapy has been in- 
duced by these preparations. Rauwolfia should be 
administered cautiously, if at all, in the presence 
of an active peptic ulcer, since it increases gastric 
acidity. 


Hydralazine (Apresoline) Hydrochloride.—Hy- 
dralazine hydrochloride produces a high incidence 
of unpleasant side reactions, including headache, 
nausea, vomiting, flushing, tachycardia, peripheral 
edema, fever and arthralgia. For this reason, it is 
seldom used alone, but it is excellent in combina- 
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NEWER CONCEPTS IN THE TREATMENT OF HYPERTENSION—GIFFORD 


TABLE II. PREPARATIONS OF VERATRUM AND 


RECOMMENDED DOSES 


TABLE III. GANGLION-BLOCKING AGENTS AND 


DOSES 











Daily Total Dose (Usually 


Preparation Divided into Four Doses) 





Single Doses per 
Drug Dose, mg. | 24 Hours 








Whole powdered Veratrurn viride 
Vis) 30-90 Craw units 
Extract of ester alkaloids of Veratrum 
viride, such as alkavervir (veriloid) 
and cryptenamine tannate (unitensen) | 
Purified alkaloids of Veratrum alba, 
such as protoveratrines A and | 
(veralba) and protoveratrine A and B_ 
maleates (provell maleate) | 


8-24 mg. 


0.8-3.0 mg. 





tion with Rauwolfia when hypertension cannot be 
adequately controlled with Rauwolfia alone. It 
also can be used advantageously in combination 
with a ganglion-blocking drug in the treatment of 
severe hypertension. Unfortunately, many phy- 
sicians have been alarmed by reports of a collagen 
or “lupus” type of reaction resulting from pro- 
longed administration of hydralazine in large doses. 
Clinically, this reaction resembles disseminated 
lupus erythematosus, and L.E. cells have been 
found in the blood of patients with this syndrome. 
The symptoms subside when the drug is with- 
drawn, and this reaction infrequently occurs when 
the daily dose of hydralazine does not exceed 200 
mg. The usual single dose of hydralazine is 25 or 
0 mg. given three or four times a day. 


Veratrum (Table II).—All preparations of 
Veratrum now available share the glaring disad- 
vantage of an extremely narrow margin between 
therapeutic and toxic doses. When Veratrum is 
ued alone in the treatment of hypertension, toxic 
effects may appear before a therapeutically effec- 
tive dose has been reached. The toxicity of 
Veratrum is unpleasant, although seldom danger- 
ous. It consists of crises characterized by brady- 
cardia, salivation, hiccup and heartburn, often fol- 
lowed by nausea and vomiting. Hypotension is an 
inconstant feature of a crisis induced by use of 
Veratrum. Consequently, it is advantageous to use 
Veratrum in combination with Rauwolfia or hy- 
dralazine or both, because it is often possible to 
obtain adequate reduction of the blood pressure 
wih a minimum of side effects by using small 
doses of two or more drugs. 


Ganglion-Blocking Drugs (Table III).—Un- 
‘quivocally, the most potent hypotensive drugs 
wailable today belong to the group of ganglion- 
blocking agents. Because of their potency and side 
fects, administration of these drugs is not with- 
out danger and requires expert supervision by the 
physician, as well as the careful and often tedious 
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Hexamethonium chloride 
(methium, hexameton) 
Pentolinium tartrate 
(ansolysen) 
Chlorisondamine chloride 
(ecolid ) 12.5-200 
Mecamylamine hydrochloride 
2.5-30 | 


125-1,500 | 4 or more 
20-500 





(inversine) 








cooperation of the patient. For these reasons, 
treatment with ganglion-blocking agents should be 
reserved for those patients in whom it is compul- 
sory that hypertension be controlled promptly. 
These include patients with Group 3 or Group 4 
hypertensive retinopathy and patients whose hy- 
pertensive vascular disease has progressed in spite 
of treatment with combinations of less potent drugs 
in adequate doses. Because of their specific action 
in reducing central venous pressure, the ganglion- 
blocking agents are especially helpful when hyper- 
tensive heart disease has led to congestive heart 
failure. 

It is usually advisable that treatment be in- 
stituted and dosage adjusted while the patient is 
hospitalized. Treatment is started with the smal- 
ler doses shown in Table III, and each dose is 
changed by increments equal to the initial dose 
every second or third day until the blood pres- 
sure is satisfactorily controlled or until side ef- 
fects preclude further increments. Certain pa- 
tients may tolerate effective doses of one drug 
better than another, but this can be determined 
only by trial. It is preferable to give ganglion- 
blocking drugs at regular intervals, usually every 
six, eight or twelve hours, depending on the re- 
sponse of the blood pressure. 

Experience has shown that treatment with 
ganglion-blocking agents is most effective when 
the patient or a member of his family or both 
have been instructed in the technique of measur- 
ing blood pressure, since in most cases the blood 
pressure must be used as a guide to make ap- 
propriate modifications in doses from day to day. 
For instance, patients are instructed to omit the 
ganglion-blocking agent whenever the systolic 
blood pressure is less than 120 mm. of mercury 
at the designated time for a dose. When the 
systolic blood pressure is between 120 and 140 
mm. of mercury, only. half the dose is taken. 
This is analogous to the situation in which a di- 
abetic patient tests his urine for sugar as a guide 
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TABLE IV. PHARMACODYNAMICS OF GANGLION- 
BLOCKING AGENTS 








Antidote or 
Treatment 


Observed 
Site of Block Effects 





Sympathetic Orthostatic Reduce dosage; recumbent 
ganglia hypotension position 
Excessive hypo- Elevate foot of bed; 
tension pressor drugs (neo- 
synephrine, levarterenol) 


Parasympathetic Blurred vision Pilocarpine eye drops; use 
ganglia of a positive lens 

Oral dryness Pilocarpine nitrate (5 mg.) 
with each dose; chewing 
gum 

Laxatives; prostigmin 
bromide (15 mg. sub- 
lingually or orally) as 
needed 

Stop use of drug; pro- 
stigmin methylsulfate 
(1.0 mg. IM); intuba- 

' A tion 

Urinary retention | Prostigmin bromide 
(older men) (15 mg. sublingually or 
orally); urecholine 
chloride (5 to 10 mg. 
orally) ; 5 
void before each dose; 
prostatic resection 

Omit occasional dose 


Constipation 


Paralytic ileus 


Impotence 











to dosage of insulin. To eliminate as many vari- 
ables as possible, patients are instructed to take 
their blood pressures while sitting and to use the 
same arm each time. 

Mecamylamine (inversine) hydrochloride is the 
only drug of this group that is absorbed complete- 
ly from the gastrointestinal tract. This accounts 
for the rather small dose of this preparation com- 
pared to that of the others. 

Drugs of this group reduce blood pressure by 
blockade of the autonomic ganglia of the sympa- 
thetic nervous system. Unfortunately, the blocking 
action of these drugs on the parasympathetic 
ganglia is also evident, and this gives rise to most 
of the undesirable and untoward side effects 
(Table IV). Patients can be reassured that many 
of these side effects diminish or disappear with 
prolonged use of the ganglion-blocking agent. 
Suggestions to alleviate some of these side effects 
are presented in Table IV. The number of pa- 
tients who must abandon use of these drugs be- 
cause of side effects bears an inverse relationship 
to the time which the understanding and sympa- 
thetic physician is willing to take to encourage his 
patients during the first few weeks of treatment. 
Special care must be taken to insure that patients 
who receive ganglion-blocking drugs have regular 
bowel movements, since paralytic ileus is a dan- 
gerous and occasionally fatal complication of 
treatment with these agents. Mecamylamine is the 
only one of this group of ganglion-blocking drugs 
that has been reported to produce a bizarre coarse 
tremor and psychosis. Hexamethonium is the only 
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one of the group that has produced fatal inter. 
stitial pneumonitis. When these rare side effects 
occur, the patients so affected almost always are 
azotemic. 

The concomitant use of Rauwolfia or apresoline 
or both with ganglion-blocking agents sometimes 
makes it possible to achieve smooth and effective 
reduction in blood pressure with smaller doses of 
the ganglion-blocking drug. This will eliminate 
or ameliorate some of the side effects. 

Sympathectomy for Hypertension 

Lumbodorsal sympathectomy usually is reserved 
for those patients whose blood pressure cannot be 
controlled by adequate doses of hypotensive drugs | 
or whose temperament is such that they cannot 
tolerate or will not adhere to a strict medical regi- 
men for the treatment of their hypertension. 

Objectives of Treatment 

The ultimate objective of the treatment of hy- 
pertension is to prevent or forestall the complica- 
tions that cripple or kill. In the light of present 
knowledge, it appears that this can be accom- 
plished best by reducing the blood pressure to 
normal or to as nearly normal a level as the pa- 
tient can tolerate. The best immediate criterion, 
then, for the success or failure of treatment is the 
response of the blood pressure. Treatment should 
be pursued until the blood pressure is brought 
under satisfactory control or until side effects from 
the drugs preclude further increment in dosage. 
The limits of doses given in the tables are arbi- 
trary and may be exceeded if necessary when the 
condition is resistant. If the blood pressure is not 
reduced, treatment is a failure and should be 
either abandoned or modified to produce the de- 
sired effect, for, so far as is now known, there is 
no virtue in administering ineffective doses of 
hypotensive drugs. 

Results of Treatment 

When the proper drugs or combinations of drugs 
are administered in adequate doses, blood pressure 
can be reduced significantly in most patients with 
hypertension. Reduction of blood pressure s0 
achieved often produces astounding improvement 
in cardiac function and hypertensive retinopathy. 
Cardiac enlargement recedes, electrocardiographic 
evidence of left ventricular strain may disappear, 
signs and symptoms of congestive heart failure 
abate, and angina pectoris may improve remark- 
ably. The retinopathy of malignant hypertension 
regresses with regularity, Hypertensive headache 
usually diminishes in severity or disappears entire- 
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ly. The lives of many patients with Group 3 or 
Group 4 hypertensive retinopathy undoubtedly 
have been prolonged by adequate medical treat- 
ment. 

However, insufficient time has elapsed since the 
advent of effective hypotensive treatment to per- 
mit any conclusions with regard to the prolonga- 
tion of life for patients with the retinal findings of 
Group 1 or Group 2 hypertension. 

It is discouragingly clear that many patients 
whose hypertension is adequately controlled con- 
tinue to suffer from, and all too frequently suc- 
cumb to, those complications of hypertension that 
arise from coexisting atherosclerosis, namely cere- 
bral and myocardial infarction. It is reasonable to 
assume, of course, that such complications result 
from extensive cerebral or coronary atherosclerosis 
that was present before blood pressure was con- 
trolled. More time must elapse and more patients 
must be treated during the early phase of their 
hypertension to determine whether adequate con- 
trol of blood pressure will indeed retard athero- 
genesis. 


Most disappointing is the failure of hypotensive 
therapy to influence beneficially the course of renal 
insufficiency, once this complication has occurred. 


Disadvantages of Present Drug Therapy 


Drug therapy of hypertension, although more ef- 
fective now than ever before, is expensive, time- 
consuming for both patient and physician, and 
fraught with many unpleasant side effects, some of 
which are serious. Moreover, treatment is pallia- 
tive and not curative, implying that it is a lifelong 
proposition. Physicians become dismayed when 
patients abandon an otherwise successful regimen 
because it is tedious and unpleasant. But discon- 
tent on the part of physicians is good, for it keeps 
them constantly searching for a more convenient, 
a more effective and a safer way to deal with the 
omnipresent problem of hypertension. 
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PRESSOR AMINES IN PHEOCHROMOCYTOMA 


(Continued from Page 296) 


was not found. After operation, the concentra- 
tion of epinephrine-like substance was 2.6 and 1.9 
micrograms per liter of plasma five and seven days, 
respectively, after the last use of nebulized epineph- 
rine. At the time these blood samples were 
obtained after operation, results of the regitine 
tests were also normal. It was thought that ab- 
sorption of epinephrine from the pulmonary pa- 
renchyma may have been sufficiently slow and the 
excretion impaired enough, as evidenced by a 
pre-operative blood urea of 70 mg. per 100 ml., 
to result in these increased concentrations of pres- 
sor amines. 

A number of therapeutic agents undoubtedly 
may interfere with the chemical or biological 
asay of pressor amines, or with both techniques. 
Only with constant vigilance and by repeatedly 
investigating the effects of various therapeutic 
agents in vitro and in vivo on the fluorometric 
method of analysis and on the plasma concentra- 
tions of epinephrine and norepinephrine can one 
avoid drawing erroneous conclusions from the re- 
sults of such fluorometric quantitation. 

It was found essential in one of the patients 
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with sustained hypertension and two of the pa- 
tients with paroxysmal hypertension to obtain 
blood during or shortly after a paroxysm of hyper- 
tension, either naturally occurring or induced by 
anesthesia or a drug such as histamine, in order 
to increase the pressor amines to a concentration 
suggesting a diagnosis of pheochromocytoma. The 
percentage of norepinephrine in the plasma ob- 
tained pre-operatively was greater than that of 
epinephrine in all but three of the afore-men- 
tioned twenty-three patients. This finding is con- 
sistent with the greater concentrations of norepi- 
nephrine than of epinephrine noted in the majority 
of tumor extracts. However, no close correlation 
was apparent between the percentage of pressor 
amines in the plasma and that in the tumors. 
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Segmental Occlusion of the Femoral Artery 
and Femoral and Popliteal Aneurysms 


Surgical Aspects 


hea MAJORITY of patients presenting them- 
selves with the complaint of intermittent 
claudication of the lower extremities could be 
afforded little, if any, relief until recently. While 
lumbar sympathectomy has given some relief of 
symptoms due to ischemia and has often pro- 
longed the life of extremities, it has only infre- 
quently provided relief ‘from intermittent claudi- 
cation. 

The more recent direct surgical approaches 
(restoring direct continuity of blood flow or with 
by-pass technique) have resulted in restored mus- 
cle function to the point of relief from intermittent 
claudication. These newer methods have also 
resulted in healing of gangrenous areas in the 
more ischemic limbs or, in many instances, allow- 
ing for a lower level of amputation than might 
otherwise have been possible. In the case of oc- 
cluding arterial lesions, the indications for surgery 
often are incapacitating claudication, if not other 
manifesations of ischemia. The possible loss of 
a limb seems to be a readily accepted risk in the 
patients with severe ischemia. 

When an asymptomatic aneurysm of either the 
femoral or popliteal arterial vessels is found, the 
indications for surgery somehow seem to be less 
urgent, both to the patient and often to the phy- 
sician, as well. 

The report of Gifford, Hines, and Janes,’ on 
the analysis and follow-up of 100 popliteal aneu- 
rysms, showed that twenty of these developed 
an acute thrombosis, sixteen ruptured, fourteen 


From the Vascular Surgical Services at the University 
of Minnesota Hospitals, Minneapolis General Hospital, 
Minneapolis, and Ancker Hospitals, St. Paul, Minnesota. 

Dr. Felder is Clinical Associate Professor of Surgery, 
University of Minnesota. Dr. Murphy, formerly Instruc- 
tor in Surgery, University of Minnesota, is now located 
in Tacoma, Washington. 

Presented at the Symposium on Peripheral Vascular 
Disease co-sponsored by the Minnesota Heart Association 
and the Mayo Foundation, Rochester, Minnesota, Sep- 
tember 25, 1957. 


322 


DAVITT A. FELDER, MLD. 
THOMAS O. MURPHY, MD. 


Minneapolis, Minnesota 


were responsible for distal emboli and twenty. 
four were the cause of a distal gangrene. 

Even after thrombosis, repeated distal embo- 
lism, episodes of leakage and in spite of impaired 
function and of the obvious threat of recurrence 
with more serious consequences, the patient and 
often his physician, has hesitated to allow surgical 
treatment. The question heretofore has always 
been whether the surgical treatment might not 
make matters worse. 

The aneurysmorrhaphy procedure of Matas,’ 
which he performed in 154 instances, reduced 
the incidence of gangrene, in his series, from 10 
per cent to 5.2 per cent. This report, however 
encouraging, did little to popularize surgical treat- 
ment of arterial aneurysms of the lower extremity. 

In 1946, Lilly? proposed the procedure of lum- 
bar sympathectomy followed by endaneurysmor- 
rhapy. In three of his four cases he did a chemical 
sympathectomy using alcohol injections with good 
results. In the fourth patient he extirpated a 
ruptured aneurysm, after lumbar sympathectomy, 
also with a good result. It became apparent then, 
that one might perform a lumbar sympathectomy 
on patients with popliteal aneurysm and shortly 
therafter remove the aneurysm with relative 
impunity. 

Stimulated by this, Linton‘ resected popliteal 
aneurysms in fourteen patients after preliminary 
sympathectomy without the loss of any limbs. 
This method, leaves the patient with a viable 
extremity, free from the threat of aneurymal rup- 
ture, embolism and thrombosis as brought out 
again in the detailed report of Gifford, Hines 
and Janes.1 However safe, most of these limbs 
have impairment in function, in the form of in- 
termittent claudication, as revealed by Julian and 
his associates.° This then, puts these limbs into the 
category with other arteriosclerotic lesions, in 
which restoration of adequate arterial blood flow 
is the ideal to be attained. 
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Failures and disappointments in this country, 
based on the experience of those who have at- 
tempted extensive thromboendarterectomy and re- 
sections and replacement of long occluded femoral 
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et al,'*) have made the restoration of continuity 
of flow a practical reality. It has also been learned 
from experience to date, that a prime factor in 
the success of either endarterectomy or grafting 





Fig. 1. (left) Aortogram in a forty-two-year-old white man made nine months 
after wiring procedure and aortoiliac shunt with an autogenous saphenous vein. 

Fig. 2. (right) Thrombosed ilio-femoral Ivalon prosthesis removed two years 
after implantation for ruptured aneurysm of the common femoral artery. Micro- 
scopic section of this vessel showed marked proliferative connective tissue reaction 


with no signs of fibroblastic ingrowth. 


arterial segments have already been documented.*" 
On the other hand, Cannon and Barker® have 
reported encouraging results in twenty out of 
twenty-three patients with extensive femoral occlu- 
sions after thromboendarterectomy, in instances 
where the popliteal and more distal vessels were 
patent. Warren,® using the same technique, how- 
ever, was disappointed with the results in this 
type of lesion. 

Although restoration of continuity of blood flow, 
using a vein graft, is not new,?° it had certainly 
not been tried extensively until the report of Kun- 
lin of Paris, in 1951.12 We successfully used a 
saphenous vein to by-pass an aortic aneurysm in 
1951, that had been wired previously (Fig. 1). 
This remained open until the patient’s death, at 
approximately eighteen months postoperatively, 
which presumably resulted from a rupture of his 
abdominal aneurysm. 

The early report of Julian, et al,° of femoral 
artery replacements using veins, was encouraging 
and the later reports of more extensive work using 
arterial homografts, both as direct grafts and 
by-passes (as in the series reported by Crawford, 
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is the presence of an adequate patent peripheral 
arterial tree or “run off.” 

The short supply of prepared or fresh arterial 
homografts stimulated the search for other pros- 
thetics. Of the various materials being used at 
the present time, our own experiences, aside from 
the use of veins, has been mainly with the use 
of Ivalon compressed sponge, originally recom- 
mended as vascular prostheses by Shumway and 
his co-workers'® and the braided nylon tubes orig- 
inally described by Edwards and Tapp.** 


Experiences in the Surgical Management of 
Obliterative Arterial Lesions in the 
Lower Extremity 


Thromboendarterectory.—Using direct exposure 
and multiple extensive longitudinal arteriotomies, 
as described by Dos Santos*®, thromboendarterec- 
tomies were performed in three femoral arteries, 
from external iliac to popliteal level. One patient 
expired on the tenth postoperative day of a myo- 
cardial infarction, after extensive hemorrhage from 
the operative site and in one patient the entire 
area thrombosed within a few days and required 
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TABLE I. ILIAC—-FEMORAL ARTERIAL SHUNTS OR 
REPLACEMENTS 


Results in 24 cases 
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Prosthesis Number Success Failure 
Autogenous saphenous vein 8 (2*) 7 1 
Nylon (Edwards-Tapp) 5 (1*) 5 0 
Ivalon 11 (3*) 5 6 (3*) 

Total 24 (6*) 17 7 














*Replacements 


a mid-thigh amputation. The remaining patient 
had a good result with relief of claudication and 
has a persistent peripheral pulse after three years. 

Short segment thromboendarterectomies were 
performed in five patients with acute arterial oc- 
clusions. Two of these were due to embolism and 
two to thrombosis. All were seen after twelve 
hours from the acute onset and three were at 
least twenty-four hours after the acute onset. 
One of the patients seen after twenty-four hours 
expired within twenty-four hours of surgery and 
was found to have multiple emboli in the renal, 
splenic and cerebral vessels. Another patient seen 
twenty-four hours after onset, required a saphe- 
nous vein graft of the common femoral artery, 
since the remaining vessel, in the site of the em- 
bolus, after endarterectomy was too friable to hold 
sutures. This patient is well, with good peripheral 
pulses, thirty months after surgery. The remaining 
three patients had patent vessels on follow-up 
examination, two at one year and one at three 
months. 


Iliac Femoral Arterial Replacements and Shunts. 
—The results of our twenty-four iliac-femoral ar- 
terial shunts and replacements are summarized 
in Table I: 

Of the eight instances in which an autogenous 
saphenous vein was used, there was one failure 
and this was in a shunt with poor distal “run-off” 
causing a thrombosis in the immediate postopera- 
tive period. The successful vein grafts have all 
existed over two years. The five Edwards-Tapp 
nylon tubes used at this level, have remained open 
for from three to twelve months. Tubes of 5/16 
inch diameter were used in all instances. 

Of the eleven compressed Ivalon prostheses 
used at this level, six failed. Three of these were 
direct replacements. One became thrombosed 
within the first twenty-four hours after surgery, 
one at three months and one after two years. 
Of the three shunts with Ivalon that failed, all 
were thrombosed within twenty-four hours of the 
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TABLE II. FEMORAL—POPLITEAL ARTER!: 
SHUNTS OR REPLACEMENTS 
Results in 73 cases 





—__.. 











Prosthesis Number Success Failure | Expired 
Saphenous vein 37 (1*) | 29 (5-24 Mos.)} 8 (1*) 7 
Nylon (Edwards- 

Tapp) 32 16 (3-12 Mos.)| 13 3 
Ivalon 4 0 4(1 Mo.)| 
Total 73 45 25 ~ 














*Replacements 


surgery. The successful Ivalon grafts were all 
patent over fourteen months, at the last follow-up. 

Of this latter group, only four patients had re- 
placements for femoral aneurysms, all of which 
were either leaking or had ruptured. 


Femoral Aneurysms.—A total of nine femoral 
aneurysms were seen in this series of patients. 
Two of these were ruptured arteriosclerotic le- 
sions of the common femoral artery. When first 
seen, and were replaced by Ivalon prostheses. One 
of these became infected, thrombosed and was r- 
moved at two months. This patient expired and 
is included in Table II. The other became throm- 
bosed at two years and was removed (Fig. 2). 
This was replaced by a braided nylon tube and 
is included as a successful graft in Table I. 

Two traumatic aneurysms of the superficial 
femoral artery, were replaced by Ivalon pres- 
theses and both failed, due to hemorrhage, second- 
ary to postoperative heparinization and had to 
be removed. Both limbs survived with functional 
ischemia. These are included as failures in Table 
II. 

Four other aneurysm lesions of the superficial 
femoral artery were treated by lumbar sympathec- 
tomy, alone, and one by wrapping with Ivalon. 
All were free of symptoms from either embolism 
or thrombosis after three years. 


Femoral-Popliteal Arterial Shunts.—Table I 
summarizes the results in this group of seventy- 
three instances of surgery. 

Twenty-nine out of thirty-seven saphenous, au- 
togenous and homogenous venous shunts or Ie 
placements were open at follow-up examination, 
five to twenty-four months after surgery. 

In one instance, an autogenous vein was used 
to bridge a traumatic occlusion. This thrombosed 
within a few hours. In at least two instances, the 
shunts used were composed of both the patient's 
own saphenous vein and one or more segments of 
homogenous vein grafts. 
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Sixteen of thirty-two Edwards-Tapp nylon 
shunts were still open at from three to twelve 
months’ follow-up examination. Thirteen of these 
shunts failed. Two of these failures were instances 
in which a prosthesis of 1% inch diameter was 
used. An almost immediate thrombosis occurred 
in each instance. The remaining failures were 
associated with poor run-off and with thrombosis 
of the shunt within two months of the operative 
procedure. 

In one case (mentioned above under Femoral 
Aneurysms), there was a frank infection along 
the course of the prosthesis and the patient suc- 
cumbed to a septicemia. In two other cases, pa- 
tients died in the immediate postoperative period 
of coronary arterial disease. 

Compressed Ivalon prostheses were used in 
four instances and failed in all. In two patients, 
almost immediate thrombosis resulted and in two 
(mentioned above under Femoral Aneurysms), 
repeated hemorrhage through the graft, secondary 
to postoperative heparinization, necessitated final- 
ly, ligation of the femoral artery. 


Popliteal Aneurysms.—In Table III, are sum- 
marized our results with twenty popliteal aneu- 
rysms. 

Eleven popliteal enurysms were treated with 
lumbar sympathectomy. Eight out of these eleven 
were thrombosed at the first onset of symptoms. 
Of this group, four patients had repeated peri- 
pheral embolic episodes within one year. One of 
these produced gangrene and required amputa- 
tion. One of the group ruptured and required 
subsequent resection. Three of these original 
eleven had subsequent resection of the aneurysm. 
One patient in whom a primary lumbar sym- 
pathectomy and resection of the aneurysm were 
done, died in the first week postoperative, of acute 
coronary insufficiency. 

One patient was seen for the first time with a 
tuptured aneurysm and impending gangrene of 
the extremity. Because of his poor general condi- 
tion, a simple resection of the aneurysm was done, 
yielding a good result—a usable extremity but with 
claudication. 

In eight instances, primary resection with auto- 
genous vein grafting was attempted, after sym- 
pathectomy. Four of these failed almost imme- 
diately, due to thrombosis and resulted in viable 
éxtremities but with claudication. Four were 
successful and have functionally good extremities 
without claudication. 
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TABLE III. SURGICAL TREATMENT OF POPLITEAL 
ANEURYSMS 
Results in 20 cases 























Success Claudi- | Ampu- 
Treatment No. Functional | cation | tation | Expired 

Lumbar 

sympathectomy 11 10 1 0 
Sympathectomy & 

resection (3) (3) (1) 
Resection only 1 1 
Sympathectomy | 

resection and } 

vein replacement 8 + | 4 

Total ; 20 | + | 15 1 (1) 











Discussion 


Encouraged by the experimental work of Shum- 
way*® and by our own successful use of compressed 
Ivalon sponge prostheses in the replacement of 
aortic lesions, we attempted its use at the iliac and 
femoral level. As had recently been documented 
experimentally by McCaughan”® we found that re- 
placement of vessels (with this material) having 
an inner diameter of 8 mm or less, would result in 
failure from early thrombosis in a high percent- 
age of instances. We now have begun to see late 
failures from thrombosis of iliac and femoral 
Ivalon prostheses. As can be seen in Figure 2, 
there is a great deal of reaction surrounding this 
material, making it a thick, firm tube in contrast 
to the pliable and elastic one that was originally 
inserted. This makes accommodation to motion 
practically impossible. 

With motion, as in the hip joint, the host vessel 
may become occluded by folding against the end 
of this mass and this cause occlusion and subse- 
quent thrombosis. This may have been the 
mechanism of occlusion of the graft shown in 
Figure 2. In view of these experiences, we have 
abandoned the use of compressed Ivalon tube 
prostheses in areas distal to the common iliac or 
similar-sized vessels where motion may be a 
problem. 

It seems best to leave a patient with his own 
blood vessels, if they can be repaired and will heal 
to a reasonably good state of function. Thrombo- 
endartectomy, therefore, seems to be a procedure 
of choice. 

In spite of the fact that we have not used it 
extensively, we are interested in the further de- 
velopments of the method which might give more 
promise of a lasting functional result. 

For short segments and especially in instances of 
acute occlusion, either by embolism or spon- 
taneous thrombosis in severely sclerotic femoral 
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arteries, we feel that endarterectomy is definitely 
necessary for a successful result. 

Our experience with the treatment of long-seg- 
ment femoral arterial occlusions has shown the by- 
pass technique (using autogenous saphenous vein 
or crimped braided nylon tubes—Tapp-Edwards, 
5/16 inch diameter) to be most successful. How- 
ever, the follow-up of patients, in whom saphenous 
veins have been used, is only a little over two 
years and those in whom braided nylon tubes have 
been used, only one year. This limits our drawing 
any final conclusions on the relative merits of each 
method. 

The most satisfactory handling of the sympto- 
matic or asymptomatic popliteal eneurysm, ap- 
pears to be sympathectomy followed by immediate 
resection. Since the incidence of functional 
ischemia (intermittent claudication) is so great in 
these patients, an attempt at restoration of con- 
tinuity of blood flow should be made using either 
an autogenous vein or crimped nylon prosthesis 
and employing an end-to-side technique for the 
distal anastomosis. 

The most satisfactory distal vascular anastomosis 
in arteriosclerotic occlusive disease, at this time, 
appears to be that made with a by-pass, end-to- 
side technique into the proximal popliteal artery, 
as described by Linton.” However, the technique 
of McAllister’’—that of leaving the diseased ves- 
sel in place and making an end-to-end distal 
anastomosis is worthy of further trial. In the re- 
placement of popliteal aneurysms we have had 
only four out of eight successful procedures with 
autogenous veins using the end-to-side technique. 
Not only does the diseased condition of the distal 
vessels affect the end results here but also im- 
plicated is the small calibre of the vessels involved. 
The problem at this level is similar to that en- 
countered in the surgical approach to coronary 
artery disease. It seems that for vessels of such 
small calibre, replacement is almost a practical im- 
possibility but some types of thromboendarterec- 
tomy, such as by hydraulic dissection instead of 
mechanical dissection, may hold more promise. 

We believe that for successful vascular recon- 
structions, certain of the principles stated by Lin- 
ton’ should be adhered to, namely: 


1. A suitable graft must be available. 

2. The site of proximal anastomosis must be 
high enough in the patient’s arterial system to 
supply an ample volume of blood at an effective 
pressure. 
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3. There must be an adequate distal “run-off.” 

4. An arteriogram should be made pre-oper. 
atively to determine if the above conditions (2 
and 3) are satisfied. 

5. Meticulous technique should be used and 
excessive trauma avoided. 

6. Dilute Heparin should be used in occluded 
distal vessels and in the operative site—(0.02 per 
cent) solution during anastomosis but not post- 
operatively. 

7. Most rigid asepsis should be practiced. 


Summary 


The results of experiences are presented in 
twenty-four iliac-femoral arterial shunts or re- 
placements and seventy-three femoral-popliteal 
arterial shunts or replacements using autogenous 
and homogenous veins, braided nylon (Edwards- 
Tapp) tubes and compressed Ivalon tubes. The 
results of our experiences in treating twenty 
popliteal and femoral aneurysms is also presented. 

The limited experience in our use of throm- 
boendarterectomy is also discussed. 

Our most satisfactory results, for long segmental 
occlusions in the iliac-femoral and _ femoral- 
popliteal areas, have been with the use of auto- 
genous saphenous veins and braided nylon tubes, 
both as shunts and as replacements. 

Sympathectomy and _ resection of popliteal 
aneurysms has been the most satisfactory in this 
group of cases. The further attempts at replace- 
ment with autogenous veins, after resection of 
popliteal aneurysms, is described in eight cases 
with encouraging results in one half of these. 
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Surgical Considerations in the Management 
of Cerebrovascular Disease 


pian 200 patients entering the hospital with 
a diagnosis of “‘stroke,” occlusive disease was 
present in a little over half of the cases (Table I). 
In Table II are tabulated the patients with the 
provisional diagnosis of stroke, who proved to 
have surgical mass lesions. About 10 per cent of 
the group of 200 patients, therefore, had mass 
lesions needing surgical intervention. Massive 
hematomas are not very common among this 
group. In Table III are shown the diagnoses, 
after careful study, of certain cases with the ini- 
tial provisional diagnosis of stroke. 

In many instances, as seen in Table I, the 
pathologic disease associated with a stroke syn- 
drome is in the neck or at the base of the brain 
with occlusion of the carotid or vertebral complex 
and the larger vessels of the circle of Willis. 

Carotid artery thrombosis in the neck may be 
complete or partial. The occlusion may begin at 
the bifurcation and extend up toward the siphon, 
or there may be a retrograde thrombosis with the 
initial thrombotic involvement at the ° siphon. 
However, the greatest majority are examples of 
thrombosis at the bifurcation in the neck due to 
atheromatous changes. A complete occlusion may 
be fresh or chronic. In some instances an occlu- 
ion of the internal carotid artery may occur with 
few symptoms and signs and the disease process 
may be found in the routine study of the patient. 

Among a little over 100 cases of complete oc- 
clusion of the internal carotid artery in the neck, 
ahemiplegia or hemiparesis was present in 90 per 
tent; there was a history of a single involvement 
in 70 per cent of this group; and among 30 per 
tent, there were multiple episodes of weakness or 
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paralysis. The time of onset of the weakness or 
paralysis was during rest or in bed in 20 per cent, 
and during activity or daytime in about 80 per 
cent. The onset was abrupt in about 80 per cent. 


TABLE I. OCCLUSIVE DISEASE 








Carotid artery (complete) 
Carotid artery (partial) 
Anterior cerebral 

Basilar artery (partial) 

Middle cerebral trunk 

Basilar artery (complete) 
Post. cerebral artery occlusion 
Arteriolar disease 





TABLE II. SURGICAL MASS LESION 








Brain tumor 
Intracerebral hematoma 
Subdural hematoma 

Brain abscess 








TABLE III. OTHERS 








Embolism 

Cerebral hemorrhage (hemorrhagic infarction).... 8 
Cerebrovascular insufficiency 9 
Saccular aneurysm (1 A/V) 

Cerebral atrophy 

Post ictal state 

Syphilis 

Encephalitis 

Miscellaneous 





Unconsciousness and coma was noted in 20 per 
cent. Generalized or Jacksonian seizures occurred 
in 10 per cent; with the Jacksonian and the gen- 
eralized seizures in equal numbers. Headache 
was present in one of four or five patients. Vis- 
ual disturbances were noted in 10 per cent with 
homonomous hemianopic defects in half of the 
cases and a complete blindness of one eye in the 


other half. When there is unilateral blindness, 
the possibility of occlusion of the common, in- 


ternal and external carotid arteries is much more 
likely. 

With partial occlusions due to atheromatous 
plaques, the symptomatology has involved episodic 
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Fig. 1. Sudden onset of paralysis Fig. 2. Partial occlusion of the _ Fig. 3. Example of internal caro- 
of the left half of the body with internal carotid artery at the bifur- tid artery thrombosis with visualiza- ‘ 
clear cerebrospinal fluid. Angiography cation due to atheroma associated tion of a portion of the carotid siphon ; 
showed complete occlusion of the in- with repeated attacks of weakness of  intracranially through collateral sup- b 
ternal carotid artery at the bifurca- the left half of the body. ply from frontal and ophthalmic ves- . 
tion. Arrows indicate excision of a sels. Arrows point to the _ internal r 
portion of the internal carotid artery carotid siphon and the ophthalmic : 
and cervical sympathectomy. Weak- artery. External carotid appears to ; 
ness of the left half of the body com- contribute significantly to the inter- ; 
pletely disappeared, patient (present nal carotid circulation through inter- 
age, seventy-three years) has been communications. 
followed for two years with no evi- 
dence of recurrences, no anticoagula- tube f 
ceaceeunes apparent that the external carotid circulation con- § (3) th 
tributes significantly to the internal carotid circu- | timect 
complaints of weakness or numbness in one-half lation in cases in which the internal carotid inf Gra| 
or.a portion of one-half of the body. In an oc- the neck is thrombosed. The use of sympathec- f patent 
casional case, a more enduring weakness or pa- tomy to enhance the circulation by vasodilation J author 
ralysis has been seen. In angiograms obtained to of the extra-cranial vessels may be of value. Among J source 
include the carotid bifurcation, partial occlusion the 25.per cent of the patients who appear t0  carotic 
of the internal carotid artery is a common finding recover completely following a chronic occlusion fies, 1 
(10 per cent) among patients with “stroke” syn- of the internal carotid artery, the external caro- f comm, 
drome. The patients with partial occlusion may tid’s contribution to the cerebral circulation is ut- f mecha 
be helped by medical and/or surgical manage- doubtedly a factor. of ins 
ment. 3. A partial occlusion (and occasionally 10 f sde-tc 
Since, in many instances, atheromatous plaques chronic, and apparently complete occlusion) if J the pe 
may precede the eventual occlusion of the carotid which intimectomy may re-establish the blood fer ex, 
bifurcation, the possibility of early diagnosis and flow. not be 
surgical or medical management to prevent an Among fifty-five patients in our group, the ring 
on-coming complete occlusion must be considered. neck was explored. In all but five, there was 4 ff mali 
Surgical treatment will depend upon the patho- chronic complete occlusion of the internal carotid. Cri 
logic state revealed by angiography and explora- Among the five with acute occlusions, only three J yi: 
tion of the carotid artery. The cases may be bled from the distal end of the artery after fi, 5 
divided into the following types: moval of the clot. Although the circulation wa f 4), 
1. An acute fresh occlusion in which a thromb- re-established acutely, postoperative angiograms i... 4 
ectomy may be followed by re-establishment of performed several weeks later, revealed that mf... : 
the blood flow. two cases, clotting had reoccurred with complete fi... 
2. A chronic occlusion in which excision of a occlusion of the vessel. intim: 
portion of the carotid artery and a servical sym- When there is good bleeding from the distal of an 
pathectomy may be of some value. It is now end of the carotid artery and when the bifurcation ‘ 
MAY, 
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; occluded by atheromatous disease, several 
nethods of management are possible: (1) an ex- 
mal carotid artery shunt to the distal end of 


he internal carotid; (2) the use of an inanimate 


Fig. 4. A man aged sixty-three, seen 
six months after onset of right hemiparesis 
and aphasia. Angiogram revealed throm- 
bosis of the internal carotid artery. Follow- 
up for two years with no improvement in 
the aphasia, some improvement in the weak- 
ness of the right half of the body. No 
operative intervention performed in_ this 
case. 


tube for end to end or side to end anastomosis; 
(3) the use of a homologous graft, and (4) in- 
timectomy. 

Grafting of the external carotid artery to the 
patent internal carotid is not desirable in the 
authors’ judgement because this destroys a good 
source of collateral circulation to the internal 
carotid through the frontal and ophthalmic arter- 
is. The use of an end-to-end anastomosis of the 
common carotid to the patent internal carotid is 
mechanically impossible in many instances because 
of insufficient length. The use of end-to-end or 
side-to-side homografts has been satisfactory in 
the peripheral circulation, particularly in the low- 
er extremities. In our hands, this method has 
not been satisfactory, thus far, thrombosis occur- 
ting rather rapidly due most probably to the 
small caliber of the internal carotid artery. 

Crimped nylon grafts were investigated by trials 
within the aortas of dogs; this vessel is larger 
i size than the internal carotid artery in the 
adult human. In twenty-eight experiments it was 
found that in four cases the lumen of the tube 
Was patent for one to three months, but in six 
stances, complete occlusion occurred from an 
intimal growth in three to seven months. Use 
of an inanimate tube for vessels of the size of the 


May, 1958 


CEREBROVASCULAR DISEASE—GURDJIAN ET AL 


interna] carotid artery may not be satisfactory 
for long periods. 


This is not to say that such 


tubes are not desirable or even ideal if the lumina 
remain patent indefinitely or if the temporary 




















A side-to-end human homo- 
graft which was found to be occluded. 


Fig. 5. 


patency will allow sufficient time for collateral 
circulation to develop. More work should be 
done for the purpose of obtaining the best material 
for grafting. We have not employed nylon tubes 
in the human carotid thus far. In three dogs, 
the intima of the descending aorta was excised 
with the electrocautery current. The aneurysmal- 
like dilatation of the vessel did not progress. Later, 
the local dilatation became reinforced by con- 
nective tissue, the lumen of the vessel remained 
smooth-lined and patent. 

In patients having partial occlusions of the caro- 
tid bifurcation, with symptoms of cerebrovascular 
insufficiency, excision of the atheromatous plaque 
has been attempted in seven instances. In order 
to establish the fact that the cerebral circulation 
is insufficient because of the presence of this steno- 
sis, compression of the opposite carotid should 
result in dizziness or syncope in ten to fifteen 
seconds. It is also important to compress the 
affected vessel to see whether or not complete 
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occlusion will result in increasing the symptoms 
or signs. This will help evaluate the extent of 
the insufficiency and may demonstrate any unto- 
ward effects from the complete temporary occlu- 


Fig. 6. Technique of intimectomy is illustrated. 


sion of the stenosed vessel during the operation, 
or postoperatively by thrombosis. Compression of 
the carotid artery on the side of the stenosis in 
the seven cases above alluded to, did not result 
in any untoward effects. If compression for ten 
to twelve minutes causes increased weakness of 
the opposite half of the body from the partially 
occluded side, then intermittent carotid compres- 
sion for a period of several days may result in an 
improvement in this state. If not, such a patient 
should be operated under hypothermic conditions 
to minimize the effects of the ischemia of the 
brain. The acutely paralyzed patient who shows 
an occluded carotid in an emergency angiographic 
study should probably be operated under hypo- 
thermic conditions. 

Under intratracheal anesthesia, the carotid bulb 
area and the internal and external carotid arteries 
are exposed. The deep facial vein emptying 
into the internal jugular is doubly ligated and 
cut in order to give as much exposure superiorally 
under the lower jaw as possible. The twelfth 
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cranial nerve can be retracted superiorally, giving 
a little more room in exposing the internal carotid 
artery in this area. In some instances it is con- 
ceivable that the twelfth cranial nerve may have 





Fig. 7. (Left) Angiogram before intimectomy show- 
ing a marked stenosis of the internal carotid artery at 
the bifurcation. (Right) Angiogram eleven weeks after 
intimectomy showing patent internal carotid artery 
which now does not show the stenosis. 


to be sectioned, although this has not been neces- 
sary in our cases. If section is done, then a 
suture of the nerve afterward, before closure of 
the wound is of course indicated. Branches of 
the ansa hypoglossi usually are sacrificed. The 
adventitia of the carotid bifurcation and the in- 
ternal carotid artery is not disturbed in order 
that this layer be available for suture closure of 
the incision in the wall after excision of the 
atheromatous intimal layer. The vagus nerve is 
identified and exposed. 

Suitable arterial clamps are used to occlude the 
proximal and the distal portion of the vessels. 
In order to occlude the distal portion of the 
internal carotid artery, a Number-4 braided silk 
or a tape may be placed around the artery, then 
passed through a section of polyethylene tubing 
to form a loop, then tightened about the vessel. 
This provides more room for working. For oc- 
clusion of the common and external carotid arter- 
ies, we use long handled bent clamps so that they 
lie outside the field of operation. If a hypersens- 
tive carotid sinus reflex is present, xylocaine solu- 
tion is infiltrated about the bulb before any ma 
nipulations are begun. Also, 1/50th to 1/100th 
grain of atropine sulfate is used intramuscularly 
or intravenously to protect such a patient. We 
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have not used pumping of blood from the com- 
mon carotid to the internal carotid (distal to the 
camps) due to the restricted flow which existed 
pre-operatively, 


which proved to be a large 


after removal of the clot. 


Through a linear incision the area of stenosis 
is exposed; a plane of cleavage is readily identified 
and the stenotic material internal to the lamina 
of the internal elastic membrane is removed. The 
area is flushed with saline and heparin solution 
and horizontal mattress stitches of 04 waxed ar- 
terial suture are used for closing the incision. 
Air and other matter are permitted to escape out 
of the vessel before completing closure. In in- 
stances where the atheromatous intima is not 
restricted to the area of the excision, it may be 





important to suture the intima to the adventitia 
with several sutures to keep the intimal lining 


from being dissected by the flow of blood. A 
strip of gelfoam is held over the sutured vessel 
using temporary pressure with cottonoid. In a 


few minutes the incision becomes sealed. 


If this method of management is impossible 
because of the extreme friability of the artery 
wall, then a homologous graft is suggested. 


Before closing, a few words should be said con- 
ceming surgical hematomas causing the stroke 
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intracerebral hematoma. 
right-sided paralysis and aphasia completely disappeared within two months 


syndrome. Massive intracerebral hematomas may 
be readily diagnosed by angiographic studies. Such 
an example is shown in Figure 8. In this patient 
a 40-gram clot was removed with excellent clinical 





Fig. 8. Carotid angiogram showing left parietal intracerebral mass 


This patient’s 


results, from the left parietal lobe immediately 
lateral to the ventricle. Although in many in- 
stances there may be extensive deficits in neural 
function, in a few, spectacular results may be 
obtained. 


Conclusions 


1. Evacuation of a massive intracerebral hema- 
toma may be worthwhile, 

2. In complete and chronic occlusions of the 
internal carotid artery, excision of a portion of 
the vessel and cervical sympathectomy may be 
valuable. 


3. In partial occlusions at the carotid bifurca- 
tion, intimectomy in many cases can re-establish 
the blood flow. Extreme caution should be exer- 
cised in evaluating the results. 

4. The mechanical removal of occlusive ather- 
omatous formations to maintain the cerebral cir- 
culation and to delay cerebrovascular failure must 
be considered until atheromatous disease of ves- 
sels can be prevented or ameliorated by other 
means. 
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Surgical Treatment of Aneurysms and 
Occlusive Disease of the Abdominal Aorta 


IR ASTLEY COOPER introduced the sur- 

gical treatment of abdominal aneurysms when 
he first performed ligation of the abdominal 
aorta for an aneurysm in 1817, but little progress 
was made for many years thereafter. Although 
advances of a practical nature have been made 
only relatively recently, the underlying principles 
of these advances were considered and were rather 
well developed by experimental workers and applied 
by a few surgeons near the turn of the century. 
The notion that segments of arteries could be 
excised and continuity restored by end-to-end 
anastomosis, or by the use of arterial grafts, was 
conceived more than fifty years ago. 


Aneurysms of the Abdominal Aorta 


The vast majority of abdominal aortic aneur- 
ysms occur secondary to ateriosclerotic changes 
in the wall of the aorta, which cause it to be 
weakened and permit gradual stretching of the 
wall and dilatation. In accordance with well- 
known physical laws, as the wall becomes dilated 
and gradually stretched, the tension placed on it 
by the pressure of the blood within becomes in- 
creasingly great. Thus, a vicious circle is set in 
motion that is often finally terminated only by 
sudden rupture of the aorta and rapid death. 
This unfavorable prognosis in patients with aortic 
aneurysms has long been recognized. The studies 
of Estes? indicate that approximately 80 per cent 
of patients with this disease do not survive for five 
years, death being due in the majority of patients 
to rupture of the aneurysm. Somewhat similar 
findings have been reported by other investigators. 
Many of those persons who do not die of their 
disease suffer from severe disability caused by pain 
in the abdomen and back. 





From the Section of Surgery, Mayo Clinic, Rochester, 
Minnesota. 

Presented at the Symposium on Peripheral Vascular 
Disease co-sponsored by the Minnesota Heart Association 
and the Mayo Foundation, Rochester, Minnesota, Sep- 
tember 25, 1957. 
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The great majority of abdominal aortic 
aneurysms arise below the level of the renal 
arteries. In a recent study reported by my col- 
leagues, Ellis and associates,? only 7 per cent of 
133, patients operated on at the Mayo Clinic 
showed involvement of the renal arteries by the 
aneurysm. It is not possible, however, to deter- 
mine by physical examination the upper limits of 
the aneurysm. The aneurysmal sac itself may 
bulge superiorly from its site of origin and may 
come to overlap the relatively normal aorta at the 
level of the origin of the renal vessels. Only by 
dissection around the superior limit of the 
aneurysmal sac can the level of its origin be deter- 
mined. The aneurysms are usually fusiform and 
may or may not have extensive adhesions and 
inflammatory reaction about them. Their lower 
limit may be just above the bifurcation of the 
aorta, or they may extend to the bifurcation, 
causing considerable tortuosity of the iliac vessels, 
or may extend inferiorly to involve the iliac vessels 
themselves. 

As a result, perhaps, of stagnation of blood 
within the dilated aneurysmal sac in association 
with calcific and atheromatous changes, 2 
laminated thrombus forms on the inner surface 
of the aneurysm. The laminated thrombus that 
lies immediately adjacent to the peripheral wall 
of the aneurysm gradually undergoes liquefaction 
necrosis, and at operation one commonly liberates 
large quantities of gray, oily, liquid material from 
the aneurysmal wall. This liquefaction necrosis 
of the thrombotic material supporting and lining 


the aneurysmal wall is considered an important 


factor contributing to eventual rupture of the 
aneurysm. 

The clinical manifestations in this disease are 
characterized by a pulsating mass in the abdomen, 
accompanied by pain in the upper portion of the 
abdomen, lower part of the back and the lower 
extremities. The physical examination is especially 
important in diagnosis. The mass usually can be 
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palpated in the midabdomen at or slightly above 
the umbilicus, and it often extends more to the 
left of the midline than to the right. Antero- 
posterior and lateral roentgenograms of the ab- 
domen usually demonstr~’> a rim of calcium that 
is pathognomonic of a ‘minal aortic aneurysm. 
Although aortography does have a role in the 
diagnosis of abdominal aortic aneurysms, it is 
unnecessary in most cases. Only in extremely 
doubtful situations, as with obese patients, is such 
a study indicated. 


All patients who have aneurysms of the ab- 
dominal aorta should be seriously considered as 
candidates for operation. Patients who have 
severe coronary arterial disease may be advised 
not to undergo operation. Other serious diseases 
carrying a worse prognosis than that of an ab- 
dominal aortic aneurysm may be present and 
contraindicate surgical intervention. Evidence of 
leakage from the aneurysm constitutes an urgent 
indication for operation, although the risk of 
surgical treatment under these circumstances may 
be considerably increased. Age, alone, is no 
contraindication to operation but is of importance, 
in that persons of the older age groups who 
have small asymptomatic aneurysms should be less 
favorable candidates for operation. 


The technique of the operation itself is largely 
standardized. A long midline abdominal incision 
is made, extending from the symphysis pubis 
below up to and along side the xiphoid process 
above, skirting the umbilicus to its left. By 
eviscerating the small intestine and placing it in a 
Lahey type of bag on the lateral abdominal wall, 
excellent exposure of the operative field is ob- 
tained. The transverse colon is _ reflected 
superiorly, and the terminal portion of the duo- 
denum and the proximal portion of the jejunum 
in the region of the ligament of Treitz are 
mobilized to the right. An incision is made in 
the posterior peritoneum, thus exposing the 
aneurysm itself. The proximal segment of aorta 
is dissected free just below the level of the left 
renal vein, and a tape is placed about the aorta 
at this point. Similar tapes are placed about each 
tmmon iliac artery below and the dissection is 
continued along the lateral margins of the ab- 
dominal aneurysm, with ligation of the inferior 
mesenteric artery. The mobilization of the 
aneurysm from the underlying spinal column and 
the lumbar vessels is accomplished only after the 
aorta is divided above and reflected inferiorly. 
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Special care must be exercised to protect the ihac 
veins as they pass beneath the bifurcation of the 


aorta. Following removal of the aneurysm, re- 
construction of the aorta must be accomplished. 
This may be done by utilizing a homograft of 
abdominal aorta, including the bifurcation; how- 
ever, particularly when the proximal aorta is 
dilated, it may be advantageous to use a homo- 
graft of thoracic aorta, creating an end-to-end 
anastomosis above and an end-to-end anastomosis 
to one of the iliac vessels below. The other iliac 
vessel is anastomosed end to side. 

A transition perhaps is occurring from the wide- 
spread use of homografts to the more common use 
of prosthetic grafts. The experience at the clinic 
to date with the Edwards-Tapp prosthesis has been 
most encouraging, and it or a similar prosthesis 
probably will find wider and wider application. 

The afore-mentioned report of the results of 
surgical treatment of abdominal aortic aneurysms 
at the clinic included data on 133 patients under- 
going operation; at exploration, the condition in 
ten of these was considered to be inoperable be- 
cause of involvement of the renal arteries. A 
mortality rate of 13 per cent was experienced in 
103 operations in which an aortic homograft was 
used. A mortality rate of 35 per cent occurred 
among patients undergoing emergency operation 
because of a ruptured aortic aneurysm. Six 
patients for whom homografts were employed died 
of postoperative hemorrhage. In one of these 
patients, the source of bleeding could not be found. 
Hemorrhage occurred from the suture line in four 
patients, and there was frank failure of the graft, 
with rupture through its midportion on the eighth 
postoperative day, in one instance. Similar ex- 
perience in other reported series of cases suggests 
that perhaps tissue incompatibility may be an 
etiologic factor in the failure of grafts in these 
patients. As regards the long-term results of the 
treatment of abdominal aortic aneurysms, Dr. 
Lincoln Sheranian, a fellow of the Mayo Founda- 
tion, recently reviewed these statistics and has 
shown that the long-term outcome is exceedingly 
favorable. 


Chronic Occlusive Disease of the Abdominal 
Aorta 


Chronic occlusive disease of the terminal portion 
of the aorta or the iliac arteries is closely akin to 
abdominal aortic aneurysms as regards the etio- 
logic factors. However, the formation of thrombi 
occurs initially in occlusive disease. The vessels 
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become narrowed as the result of progressive 
atherosclerosis until a critical point is reached and 
final obliteration by thrombotic material occurs. 

Leriche® pointed out that clinical experience 
indicates that one may recognize this syndrome 
easily by three symptoms, namely: (1) absence 
of pulsation at the two femoral arteries, (2) 
noticeable blanching of the lower extremities on 
elevation and (3) inability of men to perform 
sexually. Perhaps even more characteristic than 
this so-called Leriche syndrome is the presence of 
slowly progressive distress in the calf, thigh, hip 
or back that is induced by activity and relieved 
by rest. 

Of special emphasis in this disease is the fact 
that roentgenologic demonstration of the exact 
extent of the disease is indicated. The upper limit 
of the thrombosis and occlusion is nearly always 
sufficiently below the renal arteries to enable 
surgical relief, but knowledge of the lower limit 
of the occlusion and also the demonstration of the 
arterial tree of the leg are of fundamental im- 
portance with regard to the operative plan. 

The surgical treatment of thrombotic occlusion 
of the terminal portion of the aorta is directed 
toward re-establishment of normal blood flow to 
the lower extremities. It may be unnecessary to 
resect that portion of the aorta involving the 
bifurcation, in which case a short segment graft is 
all that is required. In other instances, the lower 
anastomoses may be made through the common 
iliac artery on both sides or through its branches 
on one side. Becoming more and more widely 
accepted in the case of segmental arterial occlusion 
is the bypass type of graft utilizing an end-to-side 
anastomosis inferiorly, thus allowing both a larger 
anastomosis to be created and also preventing any 
diminution of collateral blood supply that may be 
present. 
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The results of operation for occlusive disease 


of the terminal part of the aorta or iliac arteries 
were reported from the clinic by Welch and ¢o. 


workers.* 


A mortality rate of 4 per cent was 


encountered among the seventy-four patients who 
underwent resection and grafting; 69 per cent of 
the patients had excellent results, 18 per cent had 
fair results and only 9 per cent showed no im. 
provement. Failures in this series were considered 
to be due principally to a lack of appreciation 
early in the series for the necessity of carrying the 
resection distally until good vessels with good 
backflow were found, even though this necessitated 


separate incisions in the groin. 


Experience has 


emphasized the necessity of making the anasto- 
mosis to the common or superficial femoral artery 
if the vessels located farther cephalad are not satis- 
factory. This again serves to illustrate the im- 
portance of adequate arteriographic visualization 
of the vessels in the leg, for an anastomosis to the 
common iliac artery will fail in a high percentage 
of cases if the superficial femoral artery on the 
same side is occluded. Similarly, a graft with an 
anastomosis to the superficial or common femoral 
artery may fail if the vessels lower in the leg are 
occluded. 
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T IS now well recognized that aneurysms of the 

aorta, whatever their location, pose a seri- 
ous threat to life. The development of disabling 
symptoms and the probability of ultimate rupture 
ice has § ae well known. The life expectancy for patients 
anasto. § With syphilitic aneurysms of the thoracic aorta has 
| artery § been estimated to be six to nine months.’ Similar 
ot satis. Statistics for thoracic aneurysms of other varieties 
he im-§ are not available but it is likely that thoracic 
lization § aneurysms of arteriosclerotic, traumatic or congen- 
; to the § ital origin also carry a poor prognosis. 
centage’ Although surgical treatment of a thoracic aortic 
on the] aneurysm was undertaken more than fifty years 
with anf ago,’ this approach has been revived only recent- 
femoral § ly. Probably the most significant stimulus to the 
leg are § development of aortic resectional surgery has been 
the introduction of the clinical use of aortic homo- 
grafts by Gross and associates* and, more recently, 
the development of suitable prosthetic materials.° 
Experience with the treatment of thoracic aortic 
study off MeUrysms at the Mayo Clinic dates back to Jan- 
950. uary, 1954, and forms the basis for this report. 
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Types of Aneurysms 


cote Twenty-four patients with this disease have been 
1, Balt "ated. Their ages ranged from five to seventy- 
three years. Almost two thirds of them were in 
nes the sixth, seventh and eighth decades of life. 
arteris§§ A wide variety of aneurysms are represented in 
this relatively small group of patients (Table I). 
Unlike most reported series, in which syphilitic 
aneurysms predominate, arteriosclerotic aneurysms 
were the most common. As the over-all age of 
the general population increases, it appears likely 
that an even greater proportion of arteriosclerotic 
aneurysms will be encountered. They are usually 
fusiform in shape and more often involve the dis- 
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tal part of the aortic arch and the descending 
aorta than they do the proximal portions of the 
aorta. Ten patients had aneurysms of this type 
(Fig. 1 and 2). 

There were five syphilitic aneurysms in this 
group of patients. Classically, aneurysms of this 


TABLE I. TYPE OF THORACIC AORTIC ANEURYSMS: 
24 Surgical Cases 








QO 
S 
74 
2 
D 


Type 





Syphilitic 
Traumatic 
Congenital 
Mycotic 
Dissecting 


moh OrO 








~] 
_ 


Total 2 





type occur in the ascending aorta and the aortic 
arch. Although they are often saccular and have 
a narrew mouth suitable for lateral excision and 
aortorrhaphy, these characteristics were not pres- 
ent in any of these five patients. 

Traumatic aneurysms were noted in four pa- 
tients. Aneurysms of this type are located most 
commonly in the descending thoracic aorta just 
distal to the origin of the left subclavian artery 
at the site of the ligamentum arteriosum. Another 
common site is the ascending aorta just distal to 
the aortic valve. Both these sites are relatively 
fixed points and are placed under stress during 
rapid deceleration. As the number of automo- 
bile and airplane accidents increase, such an- 
eurysms will be seen and recognized with increas- 
ing frequency. The surgical results should prove 
to be good in patients with traumatic aneurysms. 
They are usually younger than patients with arte- 
riosclerotic or syphilitic aneurysms and the adja- 
cent aortic wall is usually of good quality. , 

Two patients had congenital aneurysms. These 
aneurysms are rare. They may be of the aortic- 
sinus type or they may arise in the region of the 
ligamentum arteriosum. Both patients had aneu- 
rysms of the latter variety. 

Two patients had mycotic aneurysms; One oc- 
curred distal to a zone of coarctation and one 
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occurred at the suture line following resection the cord may make even briefer periods of o¢. ge > 
of a coarctation of the aorta and end-to-end clusion risky. Therefore, various techniques have used 11 
anastomosis performed elsewhere (Fig. 3 and 4). been employed to avoid this complication. Lat. § {8¢¥ 
Fig. 1. Arteriosclerotic aneurysm of the descending thoracic aorta in a fifty-seven- 
year-old man. (a) Posteroanterior roentgenogram. (b) Left anterior oblique 
projection. 
Fig. 2. (a) Opened aneurysmal sac after surgical excision in case illustrated in 
Fig. 1. (b) Homograft in place in same case. 
The final patient had a dissecting aneurysm of the eral excision and aortorrhaphy may be employed. 
; Pp g y y= = . 
proximal portion of the descending aorta. This technique may be particularly suitable in the essaril 


region of the ascending arch, since even brie! fof co 
periods of interruption of the circulation to the fj difficu 
brain are not well tolerated. Excision of the fj aorta 
aneurysm with insertion of a graft is, however, fj thage 
a preferable procedure, because aneurysmal recur- death 


Operative Experience 
Resectional operations for aneurysms located 
in the thoracic aorta pose certain problems not 
common to similar procedures carried out on the 
abdominal aorta. It is not feasible to place 


: ; rence at the suture line of the lateral aortor § H 
clamps across the thoracic aorta for long periods ‘ ne . ai a 
. ; rhaphy was noted in the one patient treated 1 § mainiz 
because of the danger of ischemic damage to the thi di lla ing, 
. : ‘ : s manner at the clinic. 
spinal cord. The safe period of aortic occlusion wi ment 
. 7 | 
has been estimated to be fifteen to thirty min- The use of temporary shunts to bypass the in 
utes. The great variability in blood supply to operative region allows continued circulation t 
May, - 
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of oc. te body during resection. This method was 
+ ee wed in one case and was found to have certain 
Lat. disadvantages. The operative procedure is nec- 


&.4 





ra Per oto 





Hypothermia is probably not necessary for lesions 
located below the eighth or ninth thoracic ver- 
tebra. A temperature of 32° C. is ideal and 


Fig. 3. Mycotic aneurysm in a six-year-old boy after resection of coarctation and 
end-to-end anastomosis. (a) Posteroanterior roentgenogram. (b) Left anterior 


oblique projection. 


Fig. 4. (a) Opened aneurysmal sac in case pictured in Fig. 3. (b) Homograft 
in place in same case. (Figures 3a and 4 reproduced with permission of the pub- 
lisher and authors from Martin, W. J., Kirklin, J. W. and DuShane, J. W.: Aortic 


aneurysm and aneurysmal endarteritis after resection for coarctation: Report of 


loyed. 


in the ff esarily prolonged and suture closure of the sites 


brie! fof connection of the temporary shunt may be 
‘o the Bi difficult and dangerous, particularly if the entire 
f the aorta is diseased, as is often the case. Hemor- 
wever, Bthage from one of these sites resulted in the 
recut death of one patient. 
— Hypothermia was employed in most of the re- 
fed in maining patients undergoing resection and graft- 
ng. By reduction of the arterial oxygen require- 
s the jy UCt of the central nervous system, a safe period 
— of aortic occlusion up to one hour is permitted. 


/DICINE May, 1958 


a case treated by resection and grafting. J.A.M.A., 160:871-874 [Mar. 10] 1956.) 


avoids some of the complications of hypothermia 
that occur at a lower temperature. 

Although hypothermia has been a great aid in 
operative procedures on the thoracic aorta, it 
has not solved all the problems. The increased 
work load imposed on the heart by high aortic 
occlusion can be of serious consequence. In an 
effort to overcome this, Cooley and associates® 
suggested the use of controlled extracorporeal cir- 
culation. By pumping blood from the left atrium 
to the lower part of the aorta via the femoral 
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artery, blood flow to the lower portion of the body 
is maintained during aortic excision and grafting. 

Resection of the lesion was done on eighteen 
of these twenty-four patients with thoracic aortic 
aneurysms. The main cause of inoperability was 
the location of the aneurysm in either the ascend- 
ing aorta or its proximal arch. A few instances 
of successful resection of aneurysms in this loca- 
tion with the aid of extracorporeal circulation have 
been reported.”® The risks accompanying sur- 
gical intervention in this region, however, are 
obviously greater than when the more distal por- 
tions of the aorta are involved. 

Grafts were used in seventeen of the eighteen 
patients on whom resection was done. As pre- 
viously mentioned, lateral excision with aortor- 
rhaphy was employed on one occasion. There 
were six deaths in this group of eighteen patients 
in the first weeks after operation. Hemorrhage, 
complications of hypothermia or both accounted 
for most of the deaths. In only one patient were 
neurologic signs and symptoms recognized in the 
postoperative period. This patient, operated on 
under hypothermia, underwent a prolonged period 
of aortic cross-clamping. Weakness of the lower 
legs developed, from which he has recovered al- 
most completely. Three other patients died later, 
all as a result of hemorrhage; one had a ruptured 
recurrent thoracic aneurysm following lateral ex- 
cision and aortorrhaphy and two bled because of 
complications related to the grafting procedure. 


Homografts were used predominantly, fourteen 
patients being treated in such a fashion. An 
ivalon graft was employed in two patients and 
a crimped nylon tube in one. The choice of 
grafting material is controversial. It has been 
shown experimentally that there is a greater ten- 
dency for homografts to undergo degenerative 
changes when inserted into the thoracic aorta than 
when placed in the abdominal aorta.® For this 
reasor. prosthetic grafts may have certain advan- 
tag«:, although final proof is lacking. However, a 
greater tendency exists for bleeding to occur 
through the interstices of a prosthetic graft in- 
serted into the thoracic aorta with the patient 
under hypothermia than when similar materials 
are used in the abdominal aorta under normo- 
thermic conditions. 

Solutions unquestionably will be presented for 
many of the problems now connected with tho- 
racic aOrtic surgery as understanding of these 
problems increases. In the foreseeable future, 
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however, one will have to accept a higher mor. 
tality rate for resection of thoracic aortic aneu- 
rysms than for resection of aneurysms located in 


the abdominal aorta. Physicians must ask them. 
selves if operations attended by a risk of this 
magnitude are justified. In view of the known 
poor prognosis of untreated aneurysms, surgeons 
are obligated, I believe, to undertake heroic meas- 
ures for their correction. 


Summary 


Aneurysms of the thoracic aorta are a serious 
threat to health and life, and their surgical re- 
moval should be considered seriously. 

A series of twenty-four operations for thoracic 
aortic aneurysms are reported. Arteriosclerotic 
aneurysms were the most commonly encountered. 
Resection was performed on eighteen patients, and 
grafts were employed in seventeen of these, homo- 
grafts being used in fourteen patients, ivalon grafts 
in two and a nylon prosthesis in one. 

Hypothermia was used as a means of avoiding 
ischemia of the spinal cord during cross-clamping 
of the aorta in most instances. 
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Effects of Irradiation of the Fetus 


Ten-year Follow-up of Pelvimetry during Pregnancy 


’ 


S WE advance into “the atomic age,” we are 
becoming increasingly aware of the possible 
harmful effects of radiation energy on all living 
tissue. Especially sensitive to these effects are 
fetal tissue and the gonads. The public is be- 
sieged with implications of the dire results of 
undue exposure to ionizing radiation, the pub- 
licity being based chiefly on the measurable 
destruction at Nagasaki and Hiroshima where 
careful and accurate studies’ have clearly docu- 
mented in detail the harmful effects of atomic 
radiation on the population of those two cities. 
The literature contains evidence of the un- 
favorable results of exposure to ionizing radiation* 
in the production of cancer of the thyroid gland 
or leukemia in patients who, as children, received 
xray treatment of an enlarged thymus gland. 
The increased incidence of leukemia in roent- 
genologists*? as compared with the incidence in 
physicians not employing roentgen rays has been 
cited. There is evidence of an increased incidence 
of leukemia in British and Dutch patients with 
ankylosing spondylitis‘ treated repeatedly by ir- 
radiation. Stewart and co-workers® from England, 
in a recently reported study (in which an un- 
usually large number of children were found to 
have leukemia or malignant disease following ex- 
posure to x-ray radiation during fetal life), have 
raised the question of the hazard of subjecting 
any pregnant mother to this exposure. At the 
1957 meeting of the British Medical Association. 
Warrick® pointed out three kinds of potential 
danger to the fetus receiving roentgen radiation 
in the prenatal period: (1) occurrence of con- 


ae 


Read at the meeting of the Northwestern Pediatric 
Society, Bayport, Minnesota, September 27, 1957. 

Dr. Mills is in the Section of Pediatrics, Drs. Bruwer 
and Davis are from the Section of Roentgenology, Dr. 
Banner is in the Section of Obstetrics and Gynecology 
and Mr. Gage is from the Section of Biometry and 
Medical Statistics, Mayo Clinic and Mayo Foundation, 

Ochester, Minnesota. The Mayo Foundation is a 


= of the Graduate School of the University of Minne- 
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genital deformities as a result of radiation injury 
during the first trimester, (2) damage to the 
gonads of mother and fetus resulting in gene 
mutations that might appear only in future gen- 
erations and (3) the production of leukemia or 
malignant disease during the first 10 years of life 
from repeated small doses of irradiation. All of 
these disadvantages must be weighed against the 
value of information gained by obstetric radiology. 

A study by the National Research Council’ in 
1956 of the biologic effects of atomic radiation 
suggested that the total man-made radiation to 
the gonads in an entire reproductive lifetime (birth 
to 30 years of age) should be kept less than 10 r 
to avoid harmful mutations of the genes. We 
are now receiving 3 to 4 r, on the average, from 
medical x-ray exposure, which is the same dose 
as unavoidable background radiation in a life- 
time. The fall-out from the testing of atomic 
weapons is minimal, probably less than 0.5 r. The 
effect on all of us of the output of atomic energy 
plants is a matter of conjecture. A total dose 
of 200 r in a lifetime may be harmless if dis- 
tributed over the years with a weekly dose of 
less than 0.3 r, according to Witts.§ The average 
pelvimetric x-ray examination delivers a dose of 
2.5 r to the fetus, according to Rabinowitch.° 
This is a dose in the range that may be harmful 
to the fetus and maternal gonads. 

The previously mentioned report of Stewart 
and colleagues,®> made just a year ago, has caused 
much concern to all confronted with this problem. 
In a survey of 1,500 children dying of leukemia 
or malignant disease before the age of ten years 
in the period 1953 to 1955, they found in the 
first 500 cases eighty-five children whose mothers 
had had x-ray exposure of the abdomen during 
the antenatal lives of these children, as compared 
to 45 children in a control group. This evidence 
suggested to Stewart and co-workers that children 
who receive x-ray irradiation before birth are 
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more prone to have leukemia or malignant disease 
subsequently than are those who have not been 
exposed to x-rays in utero. So challenging was 
this report that we were prompted to review 
our own experience in this connection, since it 
has been the practice of the Section of Obstetrics 
of the Mayo Clinic to use x-ray pelvimetry in 
many primigravidas to corroborate pelvic meas- 
urements. Pelvimetric x-ray examination may al- 
so be employed in multiparous patients having 
delivered elsewhere, who have delivered infants 
of less than average weight, or who give histories 
of dystocia possibly due to cephalopelvic dispro- 
portion. 

The review of our own experience concerns 
226 of 1,258 patients delivered in the hospital in 
1946. These 226 patients had received x-ray 
pelvimetry during their pregnancies. This pro- 
cedure had been carried out usually in the last 
trimester both to include those mothers expected 
to deliver at term and also to avoid the greater 
danger of inducing congenital malformations that 
may be induced early in gestation. The dose of 
radiation delivered at the depth of the fetus by 
pelvimetry in 1946 was calculated as 3.5 r. As 
this is‘more than the dose previously mentioned 
as harmful to the fetus we would expect any 
damage to the fetus to be evident in a study of 
the subsequent course of these children. Of the 
226 children represented by the study, we had a 
complete 10-year record on 155, in none of whom 
was there any evidence of malignant disease or 
leukemia. The abnormalities and deaths in the 
155 are summarized in the table. Also in an 
additional thirty-five, followed for varying periods 
of less than ten years, we could find none with 
evidence of leukemia or malignant disease. The 
remaining thirty-six patients could not be traced 
following birth. 

Although this sample is small, the ten-year 
follow-up of 155 of the total 226 children (almost 
70 per cent) who received x-rays antenatally gives 
no evidence to support the suspicion of an in- 
creased incidence of leukemia or malignant disease 
in such patients as suggested by Stewart and co- 
workers. Had our patients followed the pattern 
suggested by the British authors, we might have 
found some evidence in a ten-year period among 
the 190 traced. 


To obtain some perspective of the problem it 
might be well to state that the death rate from 
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TABLE I. ABNORMALITIES IN 155 CHILDREN 
TRACED FOR TEN YEARS AFTER 
ANTENATAL IRRADIATION 

(Pelvimetry Done in 1946) 








Abnormality 








Stillborn | 2 
Birth injuries—died 2 
Prematurity—died 1 
Congenital deformities 3 
Coxa vara 1 
Deformity of cervical spine 1 
Microcephaly 1 
Congenital deafness 1 
Congenital cataracts jen 


cancer including leukemia for children less than 
fifteen years of age in the total registration area 
of the United States in the year 1952 was ap- 
proximately ten per 100,000 population of that 
age period. Stated differently, there were slightly 
more than 3,600 deaths in children less than 
fifteen years of age in the entire United States 
from all kinds of malignant neoplasms and leu- 
kemia in the year 1952. Though the incidence 
of these conditions is relatively large in childhood, 
the actual number of patients who die of them 
is small considering the size of the population 
in which they occur. In view of this low in- 
cidence, it is not unexpected that a series such 
as ours, which comprised only a small number 
of patients, contained no cases of malignant dis- 
eases or leukemia. 

Rabinowitch® refuted the implication of Stew- 
art and colleagues that there is a positive cor- 
relation between roentgen irradiation given ante- 
natally and the occurrence of leukemia and 
malignant disease in the children subjected to such 
irradiation. He checked the records of all chil- 
dren dying of leukemia in his hospital area from 
1940 to 1955. There had been more than 4,000 
roentgen examinations during pregnancy, about 
a third of which were pelvimetries. There were 
but six deaths from leukemia in the age group 
less than six years; none of these children had 
received antenatal roentgen irradiation. It wil 
require further carefully controlled studies of large 
numbers of patients to settle this question. 


Conclusions 


1. The use of x-ray pelvimetry in the third 
trimester of pregnancy appears to have shown 00 
tendency to cause malignant disease or leukemia 
as a result of radiation injury to the fetus. 
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2. The advantages of x-ray pelvimetry to the 


obstetrician would seem to justify the very limited 
risk of potential injury to the fetus that is entailed 
in the use of the procedure. 


References 


|, Neel, J. V. and Schull, W. J.: The effect of ex- 
posure to the atomic bombs on pregnancy termina- 
tion in Hiroshima and Nagasaki. In: National 
Academy of Sciences, Publication 461. Washington, 
D. C.: National Research Council, 1956. 

. Simpson, C. L. and Hempelmann, L. H.: The 
association of tumors and roentgen-ray treatment of 
the thorax in infancy. Cancer, 10:42-56 (Jan.) 
1957. 

. March, H. C.: Leukemia in radiologists in a 20-year 
period. Am. J. M. Sc., 220:282-286 (Sept.) 1950. 

4, Court-Brown, W. M. and Doll, R.: Leukaemia and 
aplastic anaemia in patients irradiated for anky- 
losing spondylitis. Medical Research Council, 
Special Report Series, No. 295. London: Her 
Majesty’s Stationery Office, 1957. 

. Stewart, Alice, Webb, Josefine, Giles, Dawn and 
Hewitt, David: Malignant disease in childhood and 
diagnostic irradiation in utero. Lancet, 2:447 
(Sept. 1) 1956. 

. Warrick, C. K.; X-ray damage to the fetus. Med. 
Sc., 2:32-33 (Aug. 25) 1957. 

. The biologic effects of atomic radiation: Summary 
reports from a study. In: National Academy of 
Sciences, 108 pp. Washington, D. C.: National Re- 
search Council, 1956. 

. Witts, L. J.: Recent work on leukemia in man. 
Lancet, 2:1197 (May 25) 1957. 

. Rabinowitch, J.: X-rays and leukaemia. 
2:1261-1262 (Dec. 15) 1956. 


oo 


no 


~~ m 


oo oo 


Lancet, 


Discussion 


Marvin M. D. Witiams, Ph.D. (Rochester, Minn.) : 
The general subject of this paper is not only of scientific 
interest at the present time but is included in national 
and international political issues and is being publicly 
debated, discussed and argued. Scientific knowledge re- 
garding the biologic effects of radiation is scanty, par- 
ticularly regarding the effects on humans, because of 
the difficulty in obtaining accurate and controlled data. 
Soon after their discovery a little more than 50 years 
4g0, roentgen rays were found to produce some injurious 
biologic effects. Since that time, the philosophy rela- 
lve to the problems of protection from radiation has 
undergone continuous evolution as knowledge regarding 
radiation effects and as the number of people being 
exposed to radiation have increased. 

At first, the dangers were thought of only in relation 
‘0 persons actively using x-rays and were often con- 
sidered to be a necessary occupational hazard. When 
it was realized that others working near the x-ray 
machines also were being exposed, the possibility of 
providing some protection began to be considered. As 
the use of x-rays expanded and greater numbers of 
persons were likely to be exposed to radiations, in- 
dluding many who understood little or nothing about 
tither the radiations or their dangers, it was recognized 
that Protection must be provided and that standards 
of Protection should be decided on. Definite efforts 
to determine and specify protective procedures and 
arg exposures were undertaken in the 1920's. In 
* » the National Committee on Radiation Protection 
% organized under the sponsorship of the National 
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Bureau of Standards, and this committee has con- 
tinuously studied the problems of radiation protection 
and has made recommendations. 

The present recommended permissible dose is less 
than the one specified in 1928 by a factor of between 
10 and 20. The larger 1928 dose never has been 
shown to have produced a detectable effect in a person, 
but knowledge gained since then indicated that the 
factor of safety may have been small; therefore, it 
appeared advisable to reduce the recommended permis- 
sible dose. The last reduction in this dose, made about 
a year ago, also took into consideration the increasing 
number of people receiving occupational exposure, an 
anticipated increase in the exposure of the entire popula- 
tion (from such sources as shoe-fitting x-ray machines, 
mass thoracic x-ray survey programs, and the by-products 
of nuclear reactions), and the possible genetic effects 
that might be produced. 

The problem of chief concern now is not so much 
the effects of radiation on the individual himself as it 
is the possible genetic effects that may appear perhaps 
50 generations hence. The probability of genetic effects 
being produced depends more on the total dose received 
by the entire population (up to the end of the repro- 
ductive period) than it does on the dose received by 
any one person. The present permissible dose is be- 
lieved to be less than the minimum necessary to produce 
detectable injury in a person, but the magnitude of 
the genetic effects that may be produced by even much 
smaller doses is still not known. 

Although values for the permissible dose have been 
suggested by the National Committee on Radiation Pro- 
tection, it must be kept in mind that there is no im- 
plication that such a dose will produce no undesirable 
effects, and also that it is undesirable for, any person 
to receive such a dose unnecessarily. It is believed that 
no provable detectable injury will be produced in a 
person if his exposure is consistently less than, or even 
if it somewhat exceeds, the permissible dose. However, 
such a dose could be responsible for genetic effects in 
future generations and might perhaps tip the scales so 
that the person could be more susceptible to some 
disease, possibly thereby contributing to a shorter life 
span. More likelihood exists of damage to children 
than to adults from small exposures; during the. first 
3 months of pregnancy, the fetus is more susceptible 
to radiation injury than it is thereafter. 

Radiation can be extremely useful as a diagnostic 
tool. The problem is to reach a satisfactory and reason- 
able compromise between the possible injuries that may 
become evident in the future and the probable immediate 
benefits to the person concerned (some additional factors 
enter into the application of radiation to treatment 
that are not relevant to this discussion). It must be 
remembered also that failure to use roentgenologic diag- 
nostic procedures may cause greater harm than would 
be caused by the radiation. 

The problems of determining what are the acceptable 
uses of radiation, what are permissible exposures to the 
entire population and what is a permissible exposure 
to an individual are all interrelated and also are related 
to many moral questions and national and international 
issues. Compromises are necessary, and the problem 
must be decided now on the basis of the present some- 
what scanty knowledge. Changes will be necessary in 
the future, as they have been in the past, as knowledge 
increases and as other factors change. 

The information that this study has contributed to 
the effects of radiation, when added to the other 
information already known and that to be gained in 
the future, will aid in the satisfactory solution of 
the complex problems of radiation protection. The 
members of this audience have an opportunity and a 
responsibility to continue to accumulate such data. 
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Medical Progress 


The Pancreas and Diabetes Mellitus 


in Man and Animals 


oo PANCREAS has long held a unique place 
of interest relative to clinical and laboratory 
studies of diabetes mellitus, since it is the only 
known source of the antidiabetic hormone, insulin. 
Its position in this regard is still a central one in 
spite of the recognized importance of other body 
factors in the initiation and course of diabetes. 
In this paper, attention will be limited to those 
studies on the pancreas and insulin being made 
by one of the fifteen research groups housed in 
the Charles H. Best Institution at the University 
of Toronto, the team of which I am a member. 
When I speak of “we” in what follows, I shall 
be referring collectively to members of this team. 

We have been occupied in recent years with 
two distinct types of research on the pancreas and 
diabetes. On the one hand, this has included 
studies on the effects of insulin on the rates of 
transfer of metabolic factors into and out of 
various compartments of the living body. On 
the other hand, factors and conditions influencing 
the amount of insulin extractable by a standard- 
ized method from animal and human pancreas 
have been under study. 

It is possible to represent a living system as an 
extra-cellular transfer medium in which are lo- 
cated groups of cells or formed elements within 
specific tissues between which transfer of meta- 
bolites can occur only by way of the extracellular 
fluid. Sheppard and Householder’ have called 
such a centrally-exchanging arrangement a “ma- 
millary” system and have developed a mathemati- 
cal basis for measuring rates of transfer between 
compartments in such a closed system in dynamic 
equilibrium. We have extended their methods to 
measure simultaneously the rates of transfer of 
metabolic elements into and out of all compart- 
ments of an organism by means of isotopic tracers 
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in the absence of dynamic equilibrium.'* This 
theory has been used to measure the rates of trans- 
fer of phosphorus into and out of sixteen organ 
compartments in the normal rat without assuming 
that dynamic equilibrium exists or that rapid in- 
termixing of phosphorus occurs in the organ com- 
partments.*° An example of such a mammillary 
system is shown in Figure 1. 

The validity of this theory has been tested in 
a number of ways. In the first place, model 
hydrodynamic systems have been set up in which 
rates of water transfer and amounts of water in 
the compartments of a system were measured both 
directly and by means of the tracer method. The 
two sets of rate measurements were then com- 
pared and their magnitudes were found to agree 
within the limits of experimental error.'! Second- 
ly, it has been possible to calculate some transfer 
rates in mammillary systems in two ways, and 
these calculated rates have been found to cross- 
check quantitatively, both in hydrodynamic sys- 
tems'* and in the measurement of transfer rates 
of phosphorus in the normal rat.1° The measured 
amounts of extracellular phophorus in the normal 
rat also have been calculated in two ways, and 
these calculated values have been found to cross- 
check closely.° From these measurements, the 
amount of intracompartmental phophorus in 
each of the sixteen tissues studied has been cal- 
culated. It appears likely that the intracompatt- 
mental phosphorus calculated in this way repre- 
sents the intracellular phosphorus in cellular com- 


_partments, but this remains to be proven. 


Measurements of transfer rates of phosphorus 
in alloxan-diabetic rats with and without insulin 
therapy have just been completed,® and here again 
the results cross-check satisfactorily. These ¢ 
perimental results indicate that insulin acts in 
the alloxan-diabetic rat to increase the rate o 
transfer of phosphorus from the plasma compart: 
ment into all tissues except the gonads. The i0- 
crease is greatest in the cardiac and _ skeletal 
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muscles and, percentagewise, is appreciably less in 
the liver. 

The same tracer methods for analysis have been 
used to seek a direct answer to the question ,“How 
does insulin lower the blood sugar in the fasting, 
insulin-deprived, depancreatized dog?” It is recog- 
nized that two possible modes of action exist. 
Insulin may act to increase the removal of sugar 
from the blood into the tissues or it may act to 
decrease the release of sugar into the blood by 
means of gluconeogenesis. Both an abrupt and 
large increase in the rate of removal of glucose 
from the blood plasma and also a slow but cumu- 
lative decrease in the rate of gluconeogenesis fol- 
lowed the intravenous injection of insulin into 
the depancreatized dog deprived of insulin for 
sixty-six hours.’ 

These findings are of interest when compared 
with those of Weinhouse’s group,* who made a 
similar study of the effect of insulin introduced 
into the blood plasma of normal dogs on the 
supply and removal of blood glucose. Their find- 
ings indicate clearly that the rate of influx of 
glucose to the blood of the normal fasting dog 
falls to zero when insulin is administered intra- 
venously. A comparison of these findings indicates 
that a prompt stoppage of glycogenolysis is prob- 
ably involved in the homeostasis of the blood sugar 
in their normal animals, while the suppression of 
gluconeogenesis by insulin is a much slower effect 
in the depancreatized dog. 

Dr. Margaret Henderson of our team is at 
present measuring the rates by which glucose is 
supplied to and removed from the blood plasma 
compartment before and after the intravenous 
injection of another pancreatic extract, glucagon, 
into the fasting, depancreatized, insulinized dog. 
Under these conditions, glucagon causes an abrupt 
increase in both of these rates. 

All of our tracer measurements have been made 
in the absence of dynamic equilibrium, and they 
represent measurements of the absolute rates and 
compartment contents involved during the adap- 
tation to a specific stimulus in entire living systems. 
This kind of measurement is of fundamental in- 
terest in physiology but, as yet, is rarely seen in 
publication. The assumption of dynamic equili- 
brium made by most workers studying turnover 
has barred them from this type of observation. 

What place do the afore-mentioned studies on 
the effects of insulin on diabetic rats and dogs 
have in a department of medical research? There 
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is much solid ground on which the virtue of such 
studies in such a department can be established. 
However, rather than to discourse on these, I pre- 
fer to turn to the second branch of the work of 
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Fig. 1. 
fasting male Wistar rat with severe alloxen diabetes. All 
transfer rates are expressed as ug P/Min; amounts of 
P in each compartment are shown after compartment 
name. 


Rates of transfer of phosphorus (P) in the 


the section. This requires no such defense since 
it deals largely with studies on the human pan- 
creas. Standardized procedures for the extraction 
and assay of insulin from pancreases obtained at 
autopsy have been followed in this section for 
several years. The measurements obtained in this 
way now represent a sizable reference store of 
data against which the validity of many postulates 
concerning diabetes in man can be tested. We 
currently have available measurements on the 
insulin extractable from the pancreas at autopsy 
for 100 adult and seventy growing nondiabetic 
persons as well as for 170 diabetic patients of all 
ages. 

These measurements clearly indicate that a gross 
lack of endogenous insulin is characteristic of 
human beings who acquire diabetes during the 
period of normal growth (approximately the first 
twenty years of life). Diabetes diagnosed there- 
after differed in that a considerable amount of 
insulin was present in the pancreas at autopsy 
in a majority of such persons.?° 

It has long been recognized that the diabetes 
of most children differs from that in adults in 
that it is characterized by overheight and emacia- 
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tion at diagnosis, and it usually is followed by early 
death in diabetic coma if insulin is not given. 
Because of these observed differences and because 
of the differences between the levels of insulin in 


Fig. 2. Bonny, a purebred Irish Terrier 
bitch which was diagnosed as diabetic at the 
age of two years and three months. Her daily 
ration is 100 gm. of cooked horse meat plus 
100 gm. (dry) of K-9 meal. She receives 26 
units of protamine-zinc insulin per day. 


the diabetic human pancreas during and following 
the normal growth period in man, the term 
“srowth-onset” diabetes was suggested to resolve 
the former apparently homogeneous group from 
the latter heterogeneous group of persons who be- 
came diabetic after the state of full stature (ma- 
turity) had been achieved.*° 

Not only did the insulin of the pancreas fall to 
extremely low values within a year of the diagnosis 
of diabetes, but the number of beta cells also fell 
to extremely low levels, and granulation in beta 
cells became practically nonexistent within the 
same short span of a few months in the growth- 
onset diabetics of our series.2* Since positive evi- 
dence exists to support the view that the beta 
cells of the human pancreas are the source of 
endogenous insulin,® growth-onset diabetics appear 
to be diabetic due to a gross shortage of endogen- 
ous insulin. 

The spontaneous diabetes of dogs shows partial 
parallellism to growth-onset diabetes in man.** 
Untreated spontaneous diabetes in the mature dog 
is associated with severe wasting, cataracts and 
normal sensitivity to insulin. Six of the eight 
dogs which had spontaneous diabetes in our studies 
were bitches. All but one of these were over five 
years old. ' 
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At the request of and with the cooperation of 
some of the owners, such diabetic dogs have been 
kept alive and well for varying periods. In every 
case it was possible to control the diabetes in the 
laboratory by use of diet and insulin. “Bonny,” the 
youngest surviving diabetic dog on record, lives at 
home on a measured diet and insulin, and with 
periodic examinations at the Best Institute. Bonny 
appears to be healthy and is active (Fig. 2). The 
diabetes of this dog has been under such treatment 
and observation for nearly five years. 

The insulin extractable from the pancreas at 
autopsy has been measured in four of the eight 
spontaneously diabetic dogs studied by Ricketts 
and associates,** as well as in the seven non- 
surviving dogs studied in Toronto. The same 
picture of rapid loss of extractable insulin, of 
beta cells and of beta cell granulation as was 
seen for growth-onset diabetics was found to oc- 
cur in these dogs.®?% In these regards, the two 
types of diabetes appear to be closely comparable. 

The alloxan-diabetes of rats also was found to 
be accompanied by a profound lack of endogenous 
insulin. Even when the diabetes of such rats had 
regressed until it was no longer evident, they 
still had a gross deficit in the amount of insulin 
stored in the pancreas.” 

Nothing more than a slight indication of a de- 
cline in the average amount of insulin extractable 
from the pancreas with duration of diabetes for 
periods of up to twenty-five years has been ob- 
served in diabetic patients in whom the diagnosis 
is made after the normal growth period. This 
conclusion is based on all such persons on whom 
studies of insulin in the pancreas have been made; 
it is recognized that, while the average level of 
insulin in the pancreas of such persons amounts 
to almost half of that seen in nondiabetics similar- 
ly studied at autopsy, some of these persons have 
extremely low levels of extractable insulin. Thus, 
while some maturity-onset diabetic patients ap- 
pear to have a grossly inadequate reserve of en- 
dogenous insulin, many others do not. Studies on 
the insulin content of blood plasma from diabetic 
and nondiabetic persons also indicate that lack 
of endogenous insulin is characteristic of diabetic 
children, but that frequently the plasma-insulin 
levels in maturity-onset diabetics are within the 
range of nondiabetic values.” 


Is there a form of spontaneous diabetes in ani- 
mals similar to that in mature man in which gross 
deficiency of insulin is not seen? Studies have 
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been proceeding with the cooperation of Dr. Jean 
Mayer and his associates, of Harvard University, 
on the insulin extractable from the pancreas of 
the obese-hyperglycemic mouse, with this possi- 
bility in mind. In this type of animal, high levels 
of pancreatic insulin relative to those seen in non- 
obese control sibs were repeatedly observed. There 
was no evidence that this form of “diabetes” 
caused or resulted from a subnormal supply of 
insulin or that the “diabetes” caused or resulted 
from reduction in the number of islet cells with 
long duration of the condition, On the contrary, 
hyperplasia of islet cells was present.’ Shortly 
after such animals received injections of growth 
hormone, the level of blood sugar was further 
elevated. At that time, a fall was observed in 
the insulin extracted from the pancreas of the 
obese-hyperglycemic mouse, the fall being propor- 
tional to the magnitude of the increased elevation 
of the blood sugar caused by growth hormone.* 

Several factors in the human pancreas in addi- 
tion to the extractable insulin have been studied 
and are under study. The extent of beta cell 
granulation that could be demonstrated by special 
histologic stains has been compared with the con- 
centration of insulin extractable from other sec- 
tions of the same pancreas, and a significant 1:1 
correlation between these two factors has been ob- 
served for both nondiabetic and diabetic persons.® 
This confirms the similar findings of Bell? and 
represents added evidence that, in human beings, 
these stainable granules in the beta cells are mani- 
festations of insulin. 


During the past two years, considerable interest 
has attached to the lowering effect on blood sugar 
in man of orally administered carbutamide and 
tolbutamide. Extensive studies of this type of 
response have been made in Europe and on this 
continent. The findings of Mirsky and co- 
workers’? are of special interest in this regard, 
particularly since they were reached objectively 
through the application of recognized statistical 
procedures. 
of blood sugar during the first six hours after ad- 
ministration of a single oral dose of tolbutamide 
to 200 living diabetic patients of both sexes and 
all ages. They concluded that (1) practically all 
gtowth-onset diabetic patients except those who 
are newly diagnosed, are much less responsive to 
the hypoglycemic action of this drug than are 
those diagnosed after the age of forty, (2) re- 


These authors measured the decrease 
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sponses in persons diagnosed as diabetic within 
the age range of twenty to forty years are inter- 
mediate in degree, (3) little relationship exists 
between effectiveness of response and duration of 
diabetes in the older patients, and (4) no detec- 
table sex difference occurs in the response to the 
tolbutamide test. 


Striking similarities are noted between these 
findings and the levels of insulin extractable at 
autopsy from the diabetic human pancreas. Cor- 
responding to points (1) and (4) of Mirsky’s 
group, it has been reported that the level of in- 
sulin extractable from the pancreas in growth- 
onset diabetic patients falls within months to char- 
acteristically extremely low levels in all but newly 
diagnosed patients,* but it is much higher and is 
insensitive to the duration of diabetes in maturity- 
onset patients.2° We recently reported a sex dif- 
ference with a moderate degree of statistical signifi- 
cance in the insulin extractable from the pancreas 
in persons diagnosed as diabetic in the twenty 
to forty-year range.’*** The female patients in 
our series who were diagnosed as diabetic in this 
age-range had appreciable pancreatic ‘stores of in- 
sulin, while the corresponding males had very lit- 
tle. Evidence has been presented?* indicating that 
the apparent disagreement with the conclusions 
of Mirsky’s group on this point developed as a re- 
sult of appreciable differences in the average dura- 
tion of diabetes in the two series. 


Comparisons of the levels of insulin extractable 
from the diabetic human pancreas with the pro- 
portion of diabetic patients responding to oral 
use of carbutamide have been made on the basis 
of age at diagnosis and known duration of the 
diabetes.** This comparison, together with the 
one already described, favors the hypothesis that 
a significant supply of endogenous insulin is re- 
quired for carbutamide or tolbutamide to normal- 
ize the amount of blood sugar in diabetic man. 


We have gathered information concerning the 
effect of the interval between death and autopsy 
on the amount of insulin extractable from the 
human pancreas. Instead of values that declined 
steadily with the time of aging, an early rise and 
a subsequent fall were noted in the insulin ex- 
tractable from samples of human pancreas during 
aging at 4° C.° The same phenomenon has been 
observed in fresh beef pancreas under more closely 
controlled conditions®’*?1_ The experiments thus 
far indicate that the initial rise may result from 
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the synthesis of insulin and its accumulation in the 
initially fresh pancreas in the absence of circulat- 
ing blood. The phenomenon appears to be closely 
related to the similar findings of Grodsky and 
Tarver® observed during the incubation of fetal 
beef pancreas. 

In conclusion, I would like to speak briefly about 
the team to which I am attached. It is composed 
mainly of young people, containing approximately 
equal numbers of men and women. Its members 
are drawn together from widely distributed parts 
of the world by common interests in problems of 
carbohydrate metabolism. 

Ideas are precious commodities with which re- 
search teams work; unless care is taken to pre- 
vent it, the origin of such ideas may become a 
matter of question after weeks or months. Partic- 
ular care is taken to avoid such difficulties by 
maintaining a series of “Idea Books” in which 
new ideas are duly entered, signed and dated at 
the time of their origin, regardless of whether such 
ideas do or do not appear to be important. In 
this way, a pool of research ideas is open to all 
members of the team, and ideas beget ideas. 
There is also an essential spirit of friendly competi- 
tion among members of the team to register new 
ideas, and this is good for all concerned. 

Not all projects launched by the team have been 
successful, and I think it is necessary to be frank 
about it. For example, one student and I worked 
together for over a year on measurement of the 
transfer rates of phosphorus in the mouse. The 
results of this experiment did not cross-check since 
the tracer phosphorus had been injected in a non- 
physiologic form, and the findings had to be 
shelved. 

A very important member of each of the teams 
currently engaged in medical research at the 
Institute is Dr. Best. The selection of the various 
people who make up these teams is in his hands, 
and the degree to which he is able to keep in 
touch with the detail of projects that are contin- 
uing in the Institute named after him is remark- 
able. We are indebted to him not only for many 
valuable suggestions but also for direct partici- 
pation in some of the experiments and for the 
“tying together” of our projects and findings with 
those of other teams and other research centers. 
He is indeed a leading and contributing member 
of our team. As one who is diabetic, it is a 
special privilege for me to be a member of his 
group in the hunt for a killer that is still at large. 
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(ase Presentations 


Rupture of Vaginal Varicosities 
Simulating Placenta Previa 


HE LITERATURE carries little on the sub- 

ject of ruptured vaginal varicosities which re- 
semble placenta previa. The importance of mak- 
ing this differential diagnosis prompted the fol- 
lowing presentation. 


Case Report 


Mrs. K. A., age thirty-two, was seen for the first 
antenatal visit of her third pregnancy on May 14, 1956. 
Her last menstrual period had occurred on February 1, 
1956 and was normal. The patient complained of 
amenorrhea, mild nausea, and abdominal “fullness.” 

General physical examination revealed a well-devel- 
oped, slight, white woman weighing 114 pounds. Blood 
pressure was 112/60. A small lymph node was palpable 
in the right axilla. The breasts were full and slightly 
tender. The cervix was livid and soft. The uterus was 
anterior and fourteen weeks’ gestational size. There 
were moderate varicosities of the left leg along the 
superficial saphenous distribution. Hemoglobin was 13.2 
grams/100 ml. Pelvic mensuration and evaluation was 
done and found adequate for vaginal delivery. Remain- 
der of the examinations were essentially negative. A 
diagnosis of normal intrauterine pregnancy was made, 
and the patient was given an E.D.C. on November 8, 
1956. 

On subsequent prenatal visits no complaints were 
made except for occasional reference to varicosities in 
the left leg. These were asymptomatic while using an 
clastic stocking. There were no complaints or abnormal 
findings referable to the vulva or vagina. 

About 6:00 p.m. on August 29, 1956 (thirty weeks’ 
gestation) the patient sat down on a chair and a pool 
of blood formed in the chair. She became faint and 
weak and was put to bed immediately by her husband. 
An ambulance was dispatched, and the patient arrived 
at the hospital at 7:15 in the evening. She was ad- 
mitted to the delivery room and examination revealed 
moderately heavy vaginal bleeding with large clots 
formed at the vestibule extending into the vagina. Pel- 
Wc examination was deferred until blood was available. 

The fetal heart tones were regular and of good 
quality. There were no uterine contractions and no 
tenderness was present. The blood pressure was 120/70. 
One thousand cc. of 5 per cent dextrose in distilled 
water was started intravenously with a Y-tube transfu- 
‘lon apparatus. Immediate cross match and hemoglobin 
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determinations were ordered. A perineal prep was or- 
dered, during which the bleeding became more severe. 
The patient was then transferred to surgery where 
preparation for a Cesarian section had been arranged 
on the presumption that the diagnosis was most likely 
a placenta previa, because of the severe painless bleeding 
in the latter part of pregnancy. At this time (8:30 
p.m.) the hemoglobin was reported as 10.4 grams/100 
ml., and one pint of blood was attached to the intra- 
venous setup. Bleeding time was reported 1’ 56” and 
coagulation time was 15’ 15”. Although the patient 
appeared pale, the blood pressure maintained itself at 
120/60. The vaginal bleeding again was noted to have 
slowed to a moderate flow. 


After some discussion as to whether .the routine 
presurgical vaginal examination should be foregone, it 
was decided that the fetal and maternal condition 
would not be jeopardized by this procedure, so this was 
done. After removal of the clots at the introitus, a 
vaginal speculum was introduced. It was noted that the 
upper two-thirds of the vagina was completely free of 
blood. Further inspection revealed free bleeding from 
the right postero-lateral vaginal wall just within the 
hymenal ring. A plexus of varicosities was noted to 
protrude in this area. The bleeding points were clamped 
with Kelly hemostats and the varicosities were closed 
at several points with interrupted sutures tied over the 
vaginal mucosa. The bleeding was entirely stopped by 
this procedure, and it was felt that the pregnancy could 
safely be allowed to progress to a normal vaginal de- 
livery if no further complications were encountered. The 
total blood loss was estimated to be in excess of 2,000 
cubic centimeters. 


A second pint of blood was given after surgery was 
completed. A placentagram was taken on August 30, 
1957 and was negative for placenta previa. The hemo- 
globin on the third postoperative day was 12.0 grams 
100 ml. The patient made an uneventful recovery and 
was discharged on the fourth postoperative day (Sep- 
tember 2, 1956). 

The patient had no further complications. Frequent 
inspection of the operative site revealed excellent heal- 
ing with no residual varicosities. Delivery occurred at 
term (November 6, 1957), without incident. The baby - 
weighed 8 pounds 6 ounces. A midline episiotomy 
was used. The patient again recovered uneventfully and 
was discharged on the fourth post-partum day. 


(Continued on Page 362) 











Recurrent Lower Leg Ulcers 
in Lupus Erythematosus 


N ORDER to call attention to recurrent infarc- 

tive lower leg ulcers as part of the syndrome 

of lupus erythematosus, the following case report 
and brief review of the literature are presented. 


Case Report 


Mrs. G. W., a white housewife, aged forty-five, de- 
veloped an erythematous eruption on the butterfly area 
of the nose and cheeks at age nineteen. This eruption 
was accompanied by swelling and pain in the joints of 
the hands. A diagnosis of lupus erythematosus, con- 
firmed by cutaneous biopsy, was made by Dr. H. E. 
Michelson, and treatment with injections of gold salts 
was instituted. This was followed by temporary dis- 
appearance of the eruption and joint symptoms, but there 
were periodic exacerbations of the skin lesions for the 
next seven years. At age thirty-five she developed symp- 
toms of numbness in the fingers and toes after exposure 
to cold. The Raynaud-like symptoms have persisted to 
date, but have never been very severe. There has 
been no actual pain or trophic changes in the digits. 

At age twenty-eight, Mrs. W. developed the first 
of a series of leg ulcers. New ulcers have appeared 
periodically since, at the rate of one or two new lesions 
each year, so that she has now had a total of over 
twenty, all near the ankle joints. The ulcers appear 
rapidly, starting as an area of bluish-red discoloration 
of previously normal skin. At this stage (and later) 
there is severe pain in the involved area. There is 
no swelling, but within a few days the discolored areas 
become necrotic and an ulcer forms. These ulcers aver- 
age 2 to 3 cm. in diameter, extend as deeply as the 
periosteum, and are extremely indolent, usually taking 
several months to heal. 

Prior to the use of corticosteroids in the treatment 
of these ulcers, a number of different remedies were un- 
successfully tried. These included prolonged bed rest, 
numerous local applications, enzymatic debridement, a 
number of different antibiotics, such vasodilating drugs 
as tolazoline hydrochloride (Priscoline) and dibenzylene, 
and attempts at skin grafting. In 1945, a right lum- 
bar sympathectomy was performed, following which the 
ulcers then present on the right ankle promptly healed. 
Subsequently, however, there have been as many ulcers 
on the right leg as before, and the patient states that 
they have been more painful than those on the left leg. 





From the Division of Dermatology, University of Min- 
nesota Medical School, Minneapolis, Minnesota. 
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ROBERT W. GOLTZ, MD. 
NADINE G. SMITH, M.D. 


Minneapolis, Minnesota 


Physical examination shows a slender white woman 
who appears well except for her leg lesions. There 
is a slight malar flush, apparently the result of dif. 
fuse superficial telangiectasia of that area, but no frank 
lesions of lupus erythematous. The blood pressure is nor- 
mal, and the liver and spleen are not palpable. The fin- 
gers are somewhat cold, but show no blanching or 
cyanosis, and no trophic changes. The right leg is some- 
what warmer than the left, but good pulsations are pal- 
pable in both. 

At the present time, an ulcer is present on both ankles, 
and numerous scars mark the sites of former lesions 
(Figs. 1 and 2). The ulcers measure aproximately 2x3 
cm., are sharply punched out, deep, indolent, and filled 
with necrotic debris. 

Laboratory studies have been carried out on several 
occasions. Hemoglobin, red blood cell count, hematocrit 
and color index have always been within normal limits. 
The leukocyte count has varied from 5400 and 6850 
cells per cubic mm., with a normal differential count. 
The urine has been normal except for a reported trace 
of albumin on one occasion. Serologic tests for syphilis 
are negative. 

Tests for cryoglobulin have given negative results on 
two occasions. Electrophoretic fractionation of serum 
proteins gave the following results: total protein 7.6 
grams per cent, albumin 3.3 grams per cent, globulin 
4.3 grams per cent and gamma globulin 2.1 grams per 
cent. 

Tests for lupus erythematosus (L.E.) cells in the 
peripheral blood have been done on three occasions, in 
three different laboratories. The first two tests were 
negative, but the most recent, carried out by Dr. 
Dorothy Sundberg, showed L.E. cells. 

For the past six weeks this patient has been treated 
with prednisone, 20 mgm. daily. In spite of the fact 
that she has not been confined to bed, the ulcers have 
gradually filled with granulation tissue and have almost 
completely epithelialized from the edges. 


Comment 


Recurrent ulcers of the lower legs have not been 
commonly regarded as part of the syndrome of 
lupus erythematosus, and have not been mentioned 
in any review of that disease known to us. How- 
ever, several indirect references to such an ass0- 
ciation appear in recent literature. 

In 1952, Barker* presented before the New York 
Academy of Medicine the case of a woman with 
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recurrent pretibial ulcerations in whose blood L.E. 
cells were found. In the same year, Schoch,? in 
describing leg ulcerations in Felty’s syndrome, re- 
ported a patient whose bone marrow contained 
LE. cells. Schoch mentioned the possibility that 
some cases of Felty’s syndrome may, in fact, be 
instances of latent lupus erythematosus. Gaté, 
et al,? presented a patient with chronic arthritis 
and recurrent leg ulcers, the vascular changes of 
which were thought to resemble those of peri- 
arteritis nodosa. There was marked leukopenia, 
however, a finding more suggestive of lupus ery- 
thematosus than of periarteritis nodosa. 


Early in 1957, Allison and Bettley,* under the 
tile “Rheumatoid Arthritis with Chronic Leg 
Ulceration,” reported six patients with arthritic 
symptoms and recurrent leg ulcers, some of which 
were strikingly similar to the ulcers in our pa- 
tient. Four of these six patients were found to 
have positive tests for L.E. cells, and these authors 
commented on the strong possibility that the 
“theumatoid” arthritis in these patients may have 
been part of the lupus erythematosus syndrome. 


The reason for the appearance of these ulcers, 
and for their slowness in healing, remains un- 
known. Those we have observed in our patient, 
and others reported in the literature, resemble, 
in their early stages, localized infarctions of the 
skin and subcutaneous tissues. This suggests oc- 
clusion of some large arteriole, either by throm- 
bosis or spasm; however, the failure of these ulcers 
to heal over long periods of time, and their rapid 
response to corticosteroids, suggest that some 
mechanism other than simple vascular occlusion 
is involved. 


Unfortunaely, histologic study has given little 
information. Various vascular and connective tis- 
sue changes have been reported, but are probably 
secondary alterations. It would seem that any 
histologic examination short of serial sectioning of 
an entire lesion (and only in its early stages) 
would be quite meaningless. Unfortunately, such 
a complete study has not been practicable up to 
this time. 


Summary and Conclusions 


A patient with recurrent, slowly healing ulcera- 
tions of the lower legs, associated with long stand- 
ing lupus erythematosus, is reported. Several sim- 
ilar cases have been found in the literature. 
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Fig. 1. 
more recent ulcer on medial left ankle. 


(above) Old ulcer on lateral right ankle, and 


Fig. 2. (below) Numerous scars, marking sites of for- 
mer leg ulcers. 


After failure to respond to other therapeutic 
measures, rapid healing followed administration 
of corticosteroids. 


It is believed that these lesions should be con- 
sidered part of the syndrome of lupus erythe- 
matosus. 
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CASE STUDY, MINNEAPOLIS 
GENERAL HOSPITAL 

Pain in her back and hips caused the patient, aged 
sixty-five, to consult her physician four months prior to 
the time of her admission to the Minneapolis General 
Hospital. After several months’ effort to establish a 
definitive etiology of the back pain, a mass was dis- 
covered in the right breast. ; 

Examination at General Hospital revealed a bed-fast 
woman with no history of having previously been aware 
of the mass in the breast. During several months, the 
patient had lost between 35 and 40 pounds, and the 
pain in her back and hips had become progressively 
worse. Physical examination revealed a mass measuring 
3 by 4.5 cm. in the outer upper quadrant of the right 
breast which was fixed to the underlying musculature. 
A large fixed nodule was present in the right axilla, 
but there were no palpable supraclavicular nodes. 

The liver was slightly enlarged, but smooth and non- 
tender. Blood studies revealed a normal hemoglobin and 
differential count. The patient had a few pus cells in 
the urine and a blood urea nitrogen of 11. The liver 
profile chemical studies were within normal limits. The 
alkaline phosphatase, however, was 26 King Armstrong 
units, representing a marked increase, and the acid 
phosphatase determination was 2.9 King Armstrong units. 
A serum calcium of 12 mg. per cent was found, with a 
phosphorus of 3.7 per cent. 

Roentgen studies of the skeleton revealed multiple rib 
fractures and diffuse involvement of the skeletal system 
with osteoblastic and osteolytic metastases. 

Upon admission to the hospital, the patient was taking 
premarin in a low dosage. This had been started several 
days prior to admission. Since this patient came to the 
hospital with probable breast carcinoma with widespread 
distant metastases, a program of hormone therapy was 
considered. The patient first had a single incisional 
biopsy of the mass in the right breast which proved to 
be a primary adenocarcinoma. 

She was started on stilbestrol therapy, 5 mg. three 
times daily, and after several weeks a balance study 
of her calcium metabolism was undertaken. While on a 
daily total calcium intake of 200 mg. or less, the patient 
excreted from 109 to 277 mg. of calcium per day. After 
six weeks of stilbestrol therapy, the hormone was discon- 
tinued and one month later the calcium excretion studies 
revealed the daily urinary calcium to vary from 28 to 
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82 mg. (while the patient was on a daily diet of 200 
mg. of calcium or less). It was the consensus of the 
staff that this patient responded in a negative manner to 
the estrogen therapy and this form of hormone treatment 
was contra-indicated. The patient then received x-ray 
therapy to the involved areas of weight bearing bones, 
and improved somewhat with relief of pain for a period 
of several months. 


The patient re-entered the General Hospital during 
December, 1956, with increased pain and discomfort. 
A daily regimen of a 200 mg. calcium diet was started 
on December 28 and was continued for nine days. Duriag 
this period, the urinary calcium excretions varied in the 
neighborhood of 76 mg. of calcium per day. Testosterone 
propionate in a dosage of 75 mg. was started on January 
4, 1957, and was given twice a week until January 22. 
The patient received a total of six doses of testosterone 
propionate. The calcium balance studies were again 
started on January 17, 1957, and four determinations 
ranged from 87 mg. per day to 346 mg. per day. It 
appeared that this patient was again having an exacerba- 
tion of the bony metastases by the administration of 
testosterone propionate and therefore this hormone 
therapy was stopped on January 22. 


It is well known that approximately 35 per cent of 
patients in the postmenopausal age group, who are 
placed on estrogen therapy for metastatic breast disease, 
will respond objectively to hormone therapy. It is also 
well established that about 25 to 30 per cent of patients 
with bony metastases will respond in an objective manner 
to estrogen therapy or to testosterone therapy. It is 
entirely conceivable that, on occasion, we can do harm 
to patients by administering hormone therapy when it 
actually has an adverse effect by fostering tumor growth. 
The use of calcium balance studies to determine the 
efficacy of hormone therapy can be recommended, 
although it is a costly and time-consuming procedure. 
Under the programs of charity type hospitals, however, 
where patients are hospitalized for prolonged periods of 
time, this program is feasible. The results in this patient 
would indicate that both estrogen therapy and testo- 
sterone propionate therapy were contra-indicated because 
of the unfavorable biologic characteristics of the meta 
static breast cancer in this instance. The patient con 
tinued to worsen and subsequently died of the disease. 
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Editorials 


WMA AND WHO 
The Difference 


1. WMA is an organization of national medi- 
cal associations. The unit of membership is the 
most representative national medical association 
ineach country. It is completely non-governmen- 
tal. It is not part of the U. N. It is a voluntary 
organization. 

2. WMA represents the practicing medical pro- 
fession. 

3. WMA was organized in 1947 by AMA rep- 
resentatives and Western European medical lead- 
ers. Purpose was to exchange medical knowledge, 
to protect the freedom of medicine, and promote 
world peace. 

4. Each member association sends two delegates, 
two alternate delegates and observers to the Gen- 
eral Assemblies—the supreme policy making body 
of WMA. 

5. The executive body of WMA is the Council. 
This meets twice a year and comprises 11 mem- 
bers elected from the Assembly and the President, 
President-Elect and Treasurer. 

6. WMA is supported by members’ dues and 
contributions and the annual budget is about 
$165,000. 

7. American physicians and allied corporations 
interested in the work of WMA are organized as 
the United States Committee of The World Medi- 
cal Association. 


1. WHO is an intergovernmental health agency. 
The members are the governments that accept the 
tine principles upon which WHO is founded. 

2. WHO represents governments in their public 
health and medical activities. 

3. WHO is the result of proposal of U. N. in 
145 to create a specialized agency to deal with 
all matters related to health on a world-wide 
scale. 

4. Each member government sends three dele- 
gates, chosen preferably from the national health 
administration of the government, to the annual 
World Health Assembly. 

3. The Executive Board of WHO is the execu- 
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tive body and consists of 18 members elected to 
represent 18 member governments. 
6. WHO is supported by dues allocated by the 
U.N. scale and the budget for 1958is $13,000,000. 
7. American citizens interested in the work of 
WHO are organized as the Citizens’ Committee 
for the World Health Organization. 


CLINICAL PSYCHOLOGY—HISTORY 


The opportunity to state the case of clinical 
psychology is a welcome one. This editorial will 
deal with historical background. The next will 
explore the current status of the field, particularly 
in Minnesota. The last will involve guesses as to 
the future pattern of the profession. 

The heritage of clinical psychology goes back 
over eighty years to the University of Leipzig and 
to Harvard in this country. Its parents were 
philosophy and physiology; and for an under- 
standing of psychology today it is well to keep in 
mind that its birth, and most of its maturing 
process as well, took place within the academic 
setting. Scientific thought, inquiry, and experi- 
mentation were in the strict academic tradition; 
and contact with the medical school and sick 
people has been a development largely of the 
past two decades. Most of the earlier work (and 
much of the present) involved animal experi- 
mentation at a basic level. How the experimental 
animal work, researches in conditioning and learn- 
ing, for example, might apply to suffering hu- 
manity, if it applied at all, was not a conspicuous 
preoccupation of psychology during its first half 
century. Thus the psychologist, until quite re- 
cently, was a university scholar with his office in 
or next to his laboratory which often contained 
an animal colony with much physical equipment. 
If he knew members of the clinical medical 
faculty of his university, it was usually through 
mutual interest in physiology, anatomy, or general 
biology. He would usually be well known in the 
university machine shop, for he often made much 
of his own equipment. These years laid a firm 
foundation for controlled experimentation and 
scientific tradition. . 
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In view of such a background, how did the 
specialty of clinical psychology develop? This can 
be traced largely to that parent aspect of psycho- 
logical research which related to the testing of 
intelligence. The early work of Binet and Simon 
led to standardized tests of intelligence, the scores 
of which were then related to chronological age 
to provide the intelligence quotient (I.Q.). As 
these tests came into use, it followed that they 
would be valuable in the diagnosis of mental 
deficiency and herein the psychologist began to 
associate with the physician. This first relationship 
occurred in the pediatric age group and hence the 
first “clinical” psychologist was found in institu- 
tions and clinics diagnosing or caring for children. 
In World War I derivatives of these tests were 
spectacularly applied for the screening of adult 
men. The various measures of intelligence are now 
so well established that it would be a poor chil- 
dren’s clinic indeed that did not have such tests 
available to it. In any event, this development 
saw the birth of the “clinical” psychologist, i.e., 
the psychologist being used in the medical setting. 


It was not a big step from intelligence tests to 
tests for personality, and this aspect of testing 
came into prominence, together with testing for 
aptitudes, during World War II. We can be proud 
of the fact that some of the significant research 
in personality testing was done at the University 
of Minnesota. Williamson, Paterson, Hathaway, 
and McKinley are names internationally famous 
in this field. The Air Force particularly was much 
interested and extensively used personality and 
aptitude tests in the selection of flying personnel. 
The Army and Navy did likewise for their people. 


Thus the psychologist of today who does re- 
search, teaching, and service in the hospital and 
clinic traces his ancestry directly to the academic 
tradition; his intellectual heritage is a fusion of 
philosophy and physiology. His entrance into the 
clinical setting began with intelligence tests, stand- 
ardized on “normals” but which found ready 
application in measuring the extremes of intelli- 
gence, i.e., the bright and the dull. In this con- 
text, the psychologist found himself working with 
physicians caring for children and aiding them in 
diagnosis. The “clinical” psychologist was born. 


Donatp W. Hastincs, M.D. 





EDITORIALS 


ABOUT PRINTERS 


I suffered so much from printers’ errors 

That death for me can hold no terrors. 

No doubt this stone has been mis-dated. 

I wish to Christ I had been cremated. 
(Daniel George’s New Epitaphs, c. 1957) 


This epitaph mildly expresses what any writer 
feels when he finds printers’ errors in his deathless 
prose or poetry. Impatience with mistakes in print- 
ing quickly grows into bitter intolerance of the 
printer when the writer realizes how many thou- 
sand times the error was repeated and how per- 
manently it stands there for everyone to see. 
Further fuel is added to the hot hate by the afore- 
said everyone’s happy eagerness to carry the error 
to the author and to remark cuttingly about it. 


We plead for temperance toward the printer 
and cite these data in support of such moderation: 
Each of the letters, spaces, punctuation marks, et 
cetera in your masterly production reaches the 
printed page via a little piece of metal, maybe 
several pieces of metal—the type bar on the type- 
writer, the matrix in the typesetting machine, and 
the bits and squiggles inserted to maintain spaces, 
call attention to footnotes, and other pertinent 
information. This page, for example, involves at 
least 5000 such pieces of metal, some of them so 
small that they are handled with tweezers because 
fingers are too thick or clumsy. Not only must 
each of these bits of metal be in the right place at 
the right time in the process of getting this into 
print, but every time the type for the page is 
moved, the risk of disarranging some of them 
arises. And if the first setting of the type proves 
to have an error in it, the resetting to correct the 
error may also disarrange the metal pieces to yield 
a greater error than the one corrected. 

No matter how much of their work printers try 
to reduce to foolproof typesetting, somewhere along 
the line you always come back to individual pieces 
of metal and thus printers remain craftsmen who, 
on each page of type, have over 5000 possibilities 
of making a mistake. Like us, fully aware that 
attaining perfection consistently is impossible, they 
nevertheless continue to strive to attain it. That 
they succeed so often in producing an errorless 
page is the wonder which you can afford to feed 
your outraged ego when you find a mistake in 
your article. 

H.GM. 
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MEDICAL LIBRARY SERVICES 


Doctors who use medical libraries in this second 
half of the twentieth century have an assurance of 
what they want in the way of materials and of 
services from them. Through the growing ade- 
quacies of collections ‘and services in medical 
school libraries, many physicians are graduated 
from their alma maters with definite concepts of 
what materials should be in the library, how they 
may be found, which includes short cuts, card 
catalogs, indexes and abstracts, and where they 
may be found. 


All that a physician expects of a medical library, 
whether it is operated under federal, society, 
industry or hospital auspices, the librarian has the 
responsibility and the privilege of providing for 
him. He may then expect orientation to the par- 
ticular library which he has selected to use. Again 
considering variations in individual libraries the 
new patron may be shown a floor plan of the 
library on which is indicated the library’s import- 
ant tools of communication, card catalog, indexes, 
abstracts and the location of reference, journal, 
reading room and stack divisions. A tour will lead 
him specifically to the locations of these import- 
ant sources of information. Some explanations in 
detail may be in order. The dictionary catalog, 
which is the index to the library’s complete hold- 
ings of books and periodicals, and especially if it 
varies in arrangement from the standard subject- 
author type, will be fully explained. If the stu- 
dent or practitioner has a limited knowledge of 
bibliographic tools, the underlying principles 
should be reviewed with him. Care must be taken 
that the use of such important indexes as the 
Current List of Medical Literature, whose entry 
forms deviate from other indexes, is understood. 
Any extra indexing project that the library carries 
should be pointed up as the. important access to 
the current information actually in the library. 


A potential client should be given a copy of 
the library’s policies which informs him of the 
hours for service, the length of loans, the policy for 
borrowing books as supplementary material from 
other libraries. Also he will need to know if the 
litary offers an extensive bibliographic service in- 
duding translation and the editing of papers and 
where these may be obtained if the library does 
hot provide them. 


In a large library which will necessarily be sup- 
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ported with adequate funds, or nearly so, physi- 
cians may hope to find practically all their cur- 
rent reference wants. If the institution has a 
research program, the library will be geared to 
support it. Doctors are entitled to find in small 
libraries an adequate up to date working collec- 
tion of standard textbooks and monographs in 
fields in which the institution does its major work. 
The larger the affiliating institution and the farth- 
er away the library is from larger collections in 
medicine, the more extensive its development must 
be in all subject fields. A medical library usually 
allocates two-thirds of its fund for the purchasing 
of current journals. This periodic material, be- 
cause of the speed of scientific investigation, is 
every doctor’s reading prerogative. 


Another important, although possibly not essen- 
tial, aspect of library service is pleasant surround- 
ings. More and more libraries are moving into 
areas and furnishings conducive to relaxation and 
concentration. However, if a choice were to be 
made between a well-organized, carefully selected 
collection housed in gloomy, unattractive sur- 
roundings and a modern or elaborately furnished 
room with a meager collection of out-dated books, 
the preference would be surely for the former. 
Fortunately, libraries are keeping pace with mod- 
ern trends in architecture and furnishings. Acoustic 
tiles and comfort cooling are making almost any 
location acceptable for the library, providing it 
is reasonably convenient to the main streams of 
traffic within the institution. Adequate lighting, 
comfortable chairs and reading lamps, private 
study units, or carrells, and open stacks for brows- 
ing rank high as aids to study, for practitioner, 
student and research worker alike. 


Within this world of “miles of print” the dif- 
ference is not so much whether the collection is 
large or small, clinically practical or directed to- 
ward research, as how it is organized and admin- 
istered. This reverts again to the human compon- 
ents in library service, the librarian and her staff. 
If a poll were taken to evaluate the effective serv- 
ices of any medical library, the librarian’s friendly, 
willing and co-operative attitude might rank high 
on the scale of appraisal as indicative of what 
doctors want, expect and really need from their 
libraries. 


Sister TERESA LOUISE 
Medical Librarian 














LIFE INSURANCE IN ESTATE 
PLANNING TODAY—III 


Should Life Insurance Policies 
Play a Bigger Role in Your Estate? 

Under the new tax law, it is possible to avoid 
estate tax on the proceeds of policies taken out on 
your life even though you pay all the premiums. 
The basic requirements are: (1) the proceeds 
must be payable to a beneficiary other than your 
executor or your estate; (2) you must have no 
strings on the policy that the law will view as 
incidents of ownership. 

These requirements would be met, for example, 
by naming your wife or child as beneficiary, and 
transferring the policy with all incidents of owner- 
ship to either the beneficiary or a trustee. 

The only estate tax danger in this arrangement 
lies in the possibility that the Treasury will claim 
that you transferred the policy or paid the prem- 
iums “in contemplation of death.” But this danger 
is completely removed if you live more than three 
years after the policy transfer and the last prem- 
ium payment. And even if you were not to live 
three years after the last premium payment, the 
probability is that most of the proceeds would 
escape estate tax. 

When new insurance is purchased and the wife 
is the applicant, the owner and the beneficiary, 
the “contemplation of death” provision no longer 
applies. 

Note that you can avoid gift tax on transfers of 
policies through use of the $30,000 over-all exemp- 
tion and the $3,000 annual exclusion. And if you 
are married, you can transfer free of gift tax to 
one beneficiary a partly or fully paid-up policy 
worth up to $66,000. Payment of premiums on a 
transferred policy would also be tax-free up to 
$6,000 annually (plus any additional premiums 
for which the over-all exemption is used). The 
policy does not have to have a cash surrender 
value to qualify for the annual exclusion. 


Should Income Shifting Play a 
Part in Your Estate? 

A means of achieving a “triple tax” saving 
(Income, Estate and Inheritance) is the use of 
the Short Term Trust, using the trust income to 
purchase life insurance on the life of the mother 
or on the children themselves. The father sets 
aside some securities or property, and has the 
income therefrom payable to a trust, administered 
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by a disinterested trustee. The trustee uses the 
trust income to purchase life insurance policies on 
the lives of the children. The trust may be for 


‘ the life of the beneficiary or for any period ten 


years or over. 
So we find a four-way tax saving: 


1. The trust pays the tax on the income re. 
ceived in the trust shifting the tax out of 
the father’s high bracket to the lower bracket 
of the trust. 

2. If the grantor’s wife is named beneficiary of 
the life policies on the child, and the child 
dies during the trust period, $4,000 of the 
proceeds pass free of state inheritance taxes, 

3. If the trust income is less than $675 to each 
child, or the child is under 19 or a student 
and receives over half of his support from 
his father, then the grantor will not lose the 
tax exemptions. The trust also receives a 
$100 tax exemption in and of itself. 

4. If the grantor dies while the trust is in 
operation, a certain portion of his estate has 
been cut away with a subsequent lower 
estate tax. 


Three items you should be careful about; the 
trust must be set up for ten years or more, or for 
the life of the beneficiary and the grantor must 
not be the insured, and the trust income should 
not be used for support of the child which would 
make the trust income taxable to the grantor. 

ALAN W. GILEs 


THE USES OF WAXED PAPER 
FROM A MEDICAL STANDPOINT 


Most of us think of waxed paper in terms of the 
familiar household roll that is so handy for every- 
day kitchen and household chores. But the great- 
est use of waxed paper in today’s living is as 4 
flexible packaging material that offers many out: 
standing advantages to its users. 

Waxed paper is a leading package wrap for 
most processed foods and food products, thos 
items which are of vital concern to the health 
and well-being of everyone. It provides full flavor 
and freshness protection, along with established 
sanitation “plusses.” 

Bread and other baked goods products are most 
often packaged in waxed paper. Indeed, 82 pe! 
cent of all white enriched bread is waxed papt!- 
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wrapped, as are many of the specialty health, vita- 
min and protein breads that are of growing popu- 
larity in people’s diets. In addition, most crack- 
ers, biscuits and cereals are wrapped in waxed 
paper, or packaged with waxed paper or waxed 
glassine inner wraps. Even butter ‘and other dairy 
products are being packaged more and more in 
waxed paper, for extra protection. 

Another leading food use of waxed paper is in 
the packaging of frozen foods. With the parti- 
cular problems of frozen foods, such as changes in 
water content, et cetera, the “ideal” package must 
have certain characteristics to fully protect the 
product and prevent foods from spoiling before 
use. Waxed paper is such an “ideal” package. 

Because of its low water vapor and oxygen per- 
meability, waxed paper serves as a_ backstop 
against the passage of liquids. It is impermeable 
to fats and oils, resists acids and other corrosive 
food components. Moreover, waxed paper keeps 
frozen foods palatable by excluding foreign odors 
and preventing the transfer of food flavor. 


Perhaps most important from a medical point- 
of-view, waxed paper prevents light degradation 
of vitamins and enables frozen foods to be de- 
livered to their ultimate user in the most healthful 
and health-giving form. Similar advantages accrue 
in the use of heavily waxed, opaque locker paper 
for storage of foods in home freezers. 

Hospitals and other institutions greatly benefit 
from the widespread use of waxed paper in pack- 
aging food products. In the first place, foods stay 
fresh longer and there is less spoilage, which holds 
down operating costs due to food waste. More- 
over, waxed paper enables a dietary portion con- 
trol program that saves money for the hospital 
and makes for happier, more satisfied patients. 

Indeed, hospitals can offer more varied and 
interesting menus to their patients through tastier, 
easy-to-prepare foods packaged in waxed paper. 
The convenience factor, along with elimination of 
waste and morale-building aspects, all combine to 
tnable the hospital to play its part in healing the 
sick. 


But food use of waxed paper is only one of 
many ways in which waxed paper is of help to 
doctors and hospitals in today’s modern usage. 
Other outstanding uses of waxed paper, keyed 
specifically to the medical profession, will be ex- 
plored in a second discussion. 

Waxed paper, which plays its largest role in 
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today’s living as a leading packaging material for 
bread, cereal, frozen foods and other processed 
food products, nevertheless has many outstanding 
modern uses that are keyed specifically to the 
medical profession. 


Doctors and nurses, as well as hospitals them- 
selves, put waxed paper to work for them in many 
ways. Certain technical qualities and physical 
properties of waxed paper make it especially use- 
ful in the medical field. One example might be 
its highly waxed finish that prevents other sub- 
stances from adhering to waxed paper; in fact, 
waxed paper sticks solely to itself, and then only 
when it is heat sealed to form a strong bond. 


Looking over the field of hospital operations, 
we find that waxed paper often is used to store 
the plaster from which casts are made. Similarly, 
pharmacies, whether or not they actually are 
located in hospitals, use waxed paper in filling 
prescriptions. They place it on scales to serve as 
a base for weighing powders or ointments, and 
the waxed paper keeps the scale clean. When 
used as a base under the scale itself, waxed paper 
serves to keep the counter clean as well. 

Surgery in modern-day hospitals also finds a 
number of uses for waxed paper. It serves as a 
temporary wrapping for tissues sent from the 
operating room for testing in the pathology labo- 
ratory. Moreover, waxed paper often is used to 
preserve different kinds of physical specimens, 
and as a cover for wet gauze. 


Wet dressings, whether they are applied in a 
hospital, the doctor’s office or at home, benefit 
from the use of waxed paper. It holds in the 
moisture and prevents the bandage from wetting 
the bed clothes or the patient’s clothing. This is 
the case for such widely divergent undertakings as 
treatment for burns or wet packs for physical 
therapy. 

Of course, waxed paper plays another role in 
medication that often is overlooked. Most band- 
ages, surgical dressings and sterilized gauze are 
packaged in waxed paper by the manufacturer for 
sanitation and cleanliness. Some doctors even 
protect their instruments after sterilizing them by 
covering or wrapping them with waxed paper. 


Kitchen uses of waxed paper are limitless, and 
the busy hospital kitchen preparing meals for 
hundreds of patients finds waxed paper just as use- 
ful as does the housewife making dinner for her 
family of four. Only the degree is different! 
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The big advantage that waxed paper offers to 
hospital kitchens is that it enables them to prepare 
special diets for patients beforehand and keep the 
food stored until mealtime distribution. The food 
remains fresh and flavorful; it is kept completely 
sanitary. In addition, nourishment “pick-ups” for 
patients, like glasses of fruit juice, et cetera, can be 
covered with waxed paper and stacked on trays to 
be passed out as requested or prescribed. 

These are but a few of the ways that waxed 
paper through its modern usage plays a vital but 
often unrecognized role in today’s medical pic- 
ture. Waxed paper’s versatility and adaptability 
truly enable it to make a marked contribution to 
the health and well-being of everyone. 


Joun A. Ecan 


THE TUBERCULIN TEST 


When Koch announced the discovery of the 
tubercle bacillus in 1882, the first specific evidence 
in the diagnosis of tuberculosis became available; 
namely, the recovery of tubercle bacilli from secreta 
or excreta of persons who had tuberculosis. The 
same Koch announced the preparation of the 
second specific agent in diagnosis; namely, tuber- 
culin, in 1890. He and his immediate disciples 
first used this substance as a therapeutic and 
preventive agent for each of which it failed. How- 
ever, they observed that when introduced into the 
bodies of persons who had tuberculosis, local, 
focal and constitutional, reactions occurred which 
were helpful in diagnosis when this disease was 
suspected. 

Koch introduced tuberculin subcutaneously, but 
his dosage was so large and reactions often were 
so severe as to cause harm. Veterinarians in vari- 
ous parts of the world including Leonard Pearson 
and Charles Cotton of the United States tested 
large numbers of cattle. At necropsy, lesions were 
never found in non-reactors, but were nearly al- 
ways in evidence in reactors, regardless of the 
previous health status of the animals. 

Dr. Talbot Jones, St. Paul, was in Berlin when 
Koch announced that he had prepared tuberculin. 
In 1891, Doctor Jones said that the time would 
probably come when the physician who failed to 
administer the tuberculin test would lay himself 
open to just censure. 

Apparently, Dr. W. J. Mayo was the first to 
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use tuberculin as a diagnostic agent in Minnesota, 
In 1894, he said that he had used it when it was 
difficult to determine the exact nature of disease 
and had found that it would almost invariably 
lead to the correct diagnosis. In 1896, Dr. E. J. 
Davis, St. Paul, stated that tuberculin might do 
much toward checking the spread of “the great 
white scourge.” 


From September to December, 1894, Dr. C. N. 
Hewitt, Executive Secretary, Minnesota State 
Board of Health, personally directed tuberculin 
testing by Dr. Charles E. Cotton of 335 cattle. 
By December 31 of that year, forty-one of the 
reactors had been slaughtered and the post-mortem 
examination sustained the diagnosis. Veterinarians 
throughout the nation adopted the tuberculin test 
as their sole diagnostic agent in a national tuber- 
culosis eradication campaign among animals. 
From 1917 through the fiscal year 1957, veterin- 
arians of the United States alone did post-mortem 
examinations on 4,062,634 cattle slaughtered be- 
cause they reacted to tuberculin. This has tho- 
roughly convinced well-informed veterinarians that 
a characteristic tuberculin reaction practically al- 
ways means the presence of at least microscopic 
tuberculous lesions. 


Beginning in 1907, Pirquet reported a testing 
technique which consisted of applying tuberculin 
to a superficial skin scarification. A year later, 
Mantoux introduced the intracutaneous method 
of administration and the same year Lautier re- 
ported observations on applying tuberculin direct- 
ly to unabraded cleansed skin. This method was 
later revived and is now known as the patch test. 

Each of the numerous methods of administra- 
tion has had its disciples and each one has had 
its pros and cons. At the present moment, the 
intracutaneous method (Mantoux) is generally 
considered to have superiority over the others. 
This does not mean that other methods are not 
useful or that they should not be employed when 
conditions warrant. 


From 1908 to 1912, Ghon made meticulous 
post-mortem examinations of the bodies of 18 
children who during life presented no evidence of 
tuberculosis except the tuberculin reaction. The 
main object of this study was to determine whether 
the tuberculin reaction always indicates the pres- 
ence of tuberculosis. He found the disease in all 
but one which was not completely examined. 
When his first examination failed, he took a sec: 
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ond, and sometimes a third look before finding 
the lesions because of their minuteness or loca- 
tion. In five of the bodies, the lesions were 
located extra-thoracicly. Following this, Ghon 
aid, “From the standpoint of the pathological 
anatomist, my researches, which in regard to the 
question are not limited to the cases described 
here, justify me in concurring entirely with those 
who advocate the specific value of the tuberculin 
reaction.” 


There are two tuberculin preparations now in 
extensive use, namely, Koch’s original tuberculin 


| (OT) and purified protein derivative (PPD). 


From the standpoint of eliciting sensitivity of 
tisues they are approximately equal. Each has 
its advantages and disadvantages, but a charac- 
teristic reaction from either one indicates the 
presence of tuberculosis in some stage of its devel- 
opment from microscopic to gross lesions. There- 
fore a tuberculin reaction justifies the diagnosis 
of at least the primary type of tuberculosis. From 
the reaction there is no way of determining, how- 
ever, whether the reinfection or clinical type of 
disease has or will develop. If the person who 
reacts to tuberculin has a clear x-ray film, as is 
true in most cases on first examination, and has 
no other evidence of the disease, he should be 
examined periodically throughout life. This pro- 
cedure will detect those chronic clinical lesions 
destined to develop on an average of two or more 
years before symptoms appear and when treatment 
is most effective. 


Since morbidity and mortality from tuberculosis 
have so decreased in Minnesota, one frequently 
hears physicians state that they have not seen a 
case in a year or more. They are referring to gross 
lesions detectable by x-ray shadows, et cetera. In 
all probability such physicians have cases in their 
offices nearly every day who have earlier stages of 
the disease which can be detected only by the 
tuberculin test. Every such person should be 
advised of this condition so as to be on the alert 
for possible subsequent clinical disease. 


Persons who do not react to tuberculin should 
have the test repeated periodically at least once a 
year. ‘The person who has recently become a 
tuberculin reactor, has usually been in direct con- 
lact with a contagious case of tuberculosis since 
the last negative test. Seeking that contagious 
tase among the adult contacts of the recent tuber- 
culin converter is an excellent case-finding method. 
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The magnitude of the tuberculosis problem in 
any family, community, county or state can be 
determined only by testing all persons with tuber- 
culin. The problem lies among those who react, 
since each reactor who does not already have 
clinical disease is a potential case at some subse- 
quent time. Information obtained in Kittson 
County, Minnesota, is a good example. In 1955 
only one person died from tuberculosis in that 
county and only three new clinical cases were 
reported. However, when the tuberculin test was 
offered to the entire citizenry, approximately 2100 
reacted. For the most part, these reactors were 
40 years of age or older. They were persons who 
had not been protected against infection during 
childhood and early adulthood. Among these 
2100 persons clinical disease will evolve in a con- 
siderable number as the years pass. Similar obser- 
vations have now been made in several Minnesota 
counties and municipalities with analogous results, 
as reported by Jordan and Jordan and Billyeald. 


The tuberculin test is the only method by 
which responsibility can be accurately -determined 
in cases that come to litigation. It is the place 
where the infection was allowed to occur as indi- 
cated by the tuberculin reaction that is respon- 
sible rather than the place where the individual 
happens to be when clinical disease evolves to 
demonstrable proportions. 


Now that antituberculosis drug administration 
is recommended in many places as soon as possible 
after tuberculous infection occurs, the importance 
of periodic tuberculin testing is obvious. In the 
recent tuberculin converter, lesions are usually 
still microscopic and vascular so that drugs may 
be expected to reach all tubercle bacilli. Although 
present drugs only suppress them, there is hope 
that a thoroughly germicidal drug will soon be- 
come available which will sterilize such lesions. If 
tuberculosis is not found in this early stage, the 
lesions may lose their blood supply and there is 
little likelihood that a germicidal drug in high 
concentration in the blood stream could reach the 
bacilli in avascular necrotic areas. 


Testing with tuberculin is the best method of 
disseminating information about tuberculosis that 
has ever been devised. This applies to the indi- 
vidual, family and the public. 


J. A. Myers, M.D. 
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President’s Letter 


‘A CENTENNIAL YEAR INVITATION CORDIALLY EXTENDED 


This is a particular, special personal invitation to all members of the Minnesota 
State Medical Association to come to the Annual Meeting of the Association. There 
are changes this year. The meeting is in the last half of the week instead of the 
first half. There are more symposia and panel discussions. The scientific exhibit is 
larger than it has ever been. The program is outlined elsewhere in this issue of 
MINNESOTA MEDICINE. 


Because the World Health Organization meets in Minneapolis from May 26 to 
June 14, 1958, immediately after our meeting, we have been able to devote Friday 
afternoon to virus diseases and to a report of WHO studies around the world. Dr. 
Robert Barr has obtained for us Dr. Kleinman from the State Board of Health to 
discuss current virus disease problems and Dr. Mauricio da Silva of the Pan 
American Sanitary Bureau to report on immunization with orally administered live 
virus poliomyelitis vaccine. Dr. da Silva’s work was done here and has been con- 
tinued since he left here. Dr. Fred L. Soper, the director of the Pan American Sani- 
tary Bureau, will discuss these problems. The Pan American Sanitary Bureau is the 
Western Hemisphere department of the WHO. 


The last half of this afternoon will be occupied with World Health Organization 
Studies and Reports by Dr. Marcolino G. Candau, the Director General of WHO 
with headquarters in Geneva, Switzerland. The moderator for this session will be 
Dr. Walter Judd and the discussion will be by Dr. Leroy Burney, Surgeon General 
of the United States Public Health Service. The principal speaker at the annual 
banquet will be Dr. David Allman, the President of the American Medical 
Association. 


For three weeks Minneapolis will be literally the public health center of the 
world. The representatives of 87 countries will be here for the WHO. We who 
have the good fortune to live in Minnesota have always thought our State to be 
beautiful and, in many ways, important. Probably we have never even thought 
of anyone from India, Russia or Africa knowing anything about us. Now we hear 
that Public Health Officials all over the world are striving for the opportunity to 
come here. Minneapolis was selected by the WHO for this tenth anniversary meet- 
ing partly because the facilities are here, but more, because Minnesota and the 
midwest are more typical of the real United States than are the large seaboard 
cities. 

We hope that you will come to the 105th annual meeting of the Minnesota 
State Medical Association and that you will stay for, at least, part of the World 
Health Organization. We hope that you will meet the visitors from foreign 
countries and that they will meet you. And we hope our own meeting will be 
valuable and enjoyable. We hope also that you will listen in on the House of 
Delegates meetings and that when you leave you will be well informed medically 
and will know more about the problems facing medicine as a whole. 


Novalea Refs Vad 


President, Minnesota State 
Medical Association 
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CRUISE DEDUCTIONS QUESTIONED 


Recently, a San Francisco Tax Court upheld a 
Tax Commissioner’s action which disallowed 80 
per cent of the cost of a physician’s cruise, holding 
that the major portion of the cruise was incurred 
primarily for a vacation—a non-deductible item. 

The cruise sponsored by the American College 
of Physicians included a series of scientific discus- 
dons in addition to sightseeing. The court held 
that the technical sessions were of short duration. 

The proportionate allocation was upheld be- 
cause the taxpayer physician failed to show how 
his time was budgeted. Tax authorities did not 
question the physician’s right to deduct the entire 
cost of attending a convention held prior to the 
cruise as a business expense, 


UNCLE SAM—MEDICALLY SPEAKING 


Recently released transcripts of testimony on 
1958-59 appropriations for the Department of 
Health, Education, and Welfare indicate the in- 
creasing role of government participation in pro- 
viding medical care for the American public. 
Activities included in the hearings are considered 
vitally important to this nation’s practicing physi- 
cians. Following are some of the highlights: 


Health Insurance 


Passage of a law permitting smaller underwriters 
to pool risks in order to provide coverage for older 
persons and farm persons is being urged by Secre- 
tary of HEW, Marion B. Folsum. 


Quackery 


The Food and Drug Administration has in- 
creased the tempo of its activities to combat the 
twentieth century methods used by the quack to 
bik millions of dollars from the American people 
by fraudulent means. 


Disability Benefits 


Approximately 160,000 persons have taken ad- 
vantage of Social Security disability cash benefits 
during the first six months of the program’s exist- 
‘nce. Five-month medical determinations of dis- 
ability have been cut to three. More than $2 mil- 
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lion will be spent in the year beginning July 1, 
1958, for purposes of examining applicants for 
disability benefits. 


Illicit Drug Sales 


Certain Texas and Georgia physicians have been 
under fire from Federal Authorities for dispensing 
abnormally large quantities of amphetamines. The 
report cited one case where an under cover agent 
purchased 55,000 tablets from one doctor over a 
period of twenty-eight days. 


Hospital Construction 


House approval of more than the $75 million 
requested by President Eisenhower for Hill-Burton 
grants in aid to help finance construction and im- 
provement of hospitals throughout the country is 
expected to receive favorable attention.. 


THIS MATTER OF GIVING 


Americans give an estimated annual $6 billion 
to charitable and religious organizations. Some 
would say this is but a fraction of what Americans 
could give if they but would. 

All about us are evidences of benefits derived 
through American benevolence. Conversely, there 
are untold instances of the marks of the charitable 
charlatan. Giving ought to be a personal matter— 
not brought about by habit or high pressure. 

Who should receive how much and for what 
purpose should be individually determined. 

When in question about the good intentions of 
a potential recipient, check with the local Com- 
munity Chest, Better Business Bureau, Health 
Agencies, Chamber of Commerce, Bankers or local 
Clergy representatives. 

When you wish to give: 


1. Give only after you investigate the cause, 
the sponsor and the purpose for which the funds 
will be spent. 

2. Give objectively—don’t allow yourself to be- 
come carried away by an emotional “pitch.” . 

3. Give only after you are able to identify pa- 
trons of the drive. ‘“Director,’ “Coordinator,” 
“Civic Leader’ and other impressive titles can 
throw a left curve. 
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4. Give only if a telephone solicitor will fully 
identify himself, presenting all the facts. 

5. Give only when a solicitor doesn’t mind re- 
ceiving your check via U. S. mail. Be on guard 
when a cash donation is requested. 

6. Give only to street solicitors with cup, con- 
tainer or coin bank, when they represent an ac- 
cepted cause. 

7. Give only if the cause is recognized by the 
state law. 

8. Give out of the goodness of your heart. 
Don’t let friends or acquaintances apply “gentle 
pressure.” 


AMA PRESIDENT LAUNCHES ASSAULT 
ON FORAND BILL 


A letter from the AMA President, Dr. David 
Allman, to approximately 140,000 doctors has 
urged a gross-root offensive to insure defeat of the 
Forand Bill. The letter urging defeat of the suc- 
cessor to the Wagner-Murray-Dingell Bill was 
brought to the attention of doctors at a time when 
congressmen and senators were home during the 
Easter holiday, sounding out public opinion. 

Minnesota Representative, John A. Blatnik, is 
the latest to join the Democratic bloc of co-spon- 
sors of the Forand Bill. 

Senator Wayne Morse, Democrat from Oregon, 
recently made a floor speech urging enactment of 
Companion Bill (S-3508) to the Forand Bill. 

“T want to express my personal thanks and ap- 
preciation,” said Senator Morse, “to Mr. Forand 
for his leadership on this matter. I am happy to 
acknowledge that I have simply followed his lead 
by incorporating into my bill the health insurance 
program he had first introduced in HR 9467. 

“T hope that, by so doing, I can reenforce the 
chances that a health insurance program will soon 
be adopted,” stated Senator Morse. 

Senator Morse’s bill would amend the Social 
Security act (a) to provide hospital and nursing 
home care and surgical benefits identical with 
those in the Forand bill, (b) to increase the wage 
base and rate for social security payroll taxes and 
(c) to increase social security benefits. By substi- 
tuting a table for the present law’s formula to 
determine benefits, this bill would increase the 
minimum to $40 per month, the maximum family 
benefit from $200 to $346.40, and the maximum 
individual primary benefit from the present 
$108.50 to $173.20. Also, a more liberal “drop 
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out period” would be provided. The wage bag 
on which tax is levied would be increased from 
the present $4,200 to $6,000, and the rate jp. 
creased to 3% per cent for employer and em. 
ployee and 5% per cent for self-employed for the 


1959-60 period. By 1975, the respective rates Me. 


would be 5% per cent and 8% per cent. The bill 
also would increase U. S. public assistance pay- 
ments by 25 per cent. 


WELFARE BILLS CONCERNING THE 
AGED 


In addition, the House Education and Labor 
Committee has conducted hearings on eighteen 
bills dealing with-welfare of the aged. 

Worth noting are bills sponsored by Represent- 
ative Edith Green (D., Oregon) and John E. 
Fogarty (D., R. I.). Mrs. Green not only indorsed 
Forand bill but said legislation that would go fur- 
ther is needed. She states Government should 
make provision for defraying medical expenses of 
elderly persons who are not eligible for such pro- 
tection under old age and survivors insurance. She 
also urged consideration be given the establish- 
ment of a separate institute on geriatrics in Na- 
tional Institutes of Health. 

Her bill, along with ten other pending bilk, 
would set up a bureau of Older Persons in Depart- 
ment of HEW. The Fogarty bill (HR 9822) pro- 
poses a White House conference on Aging, to be 
preceded by warmup conferences in the several 
states. 


HEW SPENDING URGED 


Government spending for medical research fa- 
cilities, hospitals and water treatment plants from 
now to the end of the fiscal year ending June 30 
are expected to exceed $800 million. Originally, 
appropriations for this purpose had been pared to 
$670 million. The increased spending by the De- 
partment of Health, Education and Welfare is an 
anti-recession measure designated to stimulate 
business activity. 

Largest increase is in the building of medical 
research facilities by hospitals, medical schools 
and other institutions, for which the U. S. pro 
vides $30 million a year. Total value of contracts 
to be let in the period has been increased from an 
estimated $120 million to $182 million. Hospital 
contracts to be let under Hill-Burton will total 
$405 million, rather than the originally planned 
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$381 million, and sewage plant contracts will move 
up from $170 million to $215 million. In all 


-Hcases, totals include local as well as U. S. money. 
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Rural Clinics Grants—Senators Payne (R., 
Me.) and Flanders (R., Vt.) are ‘sponsoring an 
amendment to Hill-Burton to allow private, non- 
profit associations or corporations to get up to 
$25,000 in federal funds on a matching basis for 
building and equipping diagnostic and treatment 
centers. Rural communities with population up to 
15,000 would be eligible and the group need not 
be affiliated with a hospital as required for other 
Hill-Burton projects. This bill (S$. 3588) was fol- 
lowed by one from Rep. Coffin (D., Me.) along 
similar lines. His bill, H.R. 11826, offers grants to 
a single town of not over 10,000 or a group of 
towns with no more than 15,000. One major dif- 
ference with the Payne-Flanders bill is that in 
H.R. 11826 the association or corporation would 
have to have a formal affiliation with a non-profit 
teaching hospital. 


RECOMMENDATION FOR NURSING 
HOMES AND HOMES FOR THE 
AGED 


Thousands of old people are not receiving even 
routine medical supervision in many of this nation’s 
rest homes, much less, the benefits of recent ad- 
vances in medicine of special value for severely 
handicapped patients. Secretary of Health, Edu- 
cation and Welfare, Marion B. Folsom, recently 
told representatives of approximately 150 individ- 
ual homes, social service agencies, State Health 
and Welfare Departments and delegates from 32 
national organizations. Twenty-eight states were 
represented. Secretary Folsom’s remarks were 
made on the occasion of the first National confer- 
ence on nursing homes and homes for the aged, 
which was held recently in Washington, D. C. 

Surgeon General Leroy E. Burney stressed the 
lack of high-quality institutions in his address of 
thousands of older patients in general hospitals for 
longer than necessary, and deprives hundreds of 
thousands of other individuals of good care. 

However, Dr. Burney emphasized, many insti- 
tutions have demonstrated that the same great 
advances in medicine, psychiatry, sociology, archi- 
tecture, construction, equipment and_ personal 
‘vices which revolutionized the community gen- 
tal hospital are applicable to the nursing home 
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and home for the aged. He said the main task of 
the Conference was to find ways that will enable 
all such institutions to achieve comparable results. 

Following are facts about nursing homes and 
homes for the aged in the United States: 

In the United States, there are about 25,000 
nursing homes, with 450,000 beds. Of these beds, 
180,000 are in “skilled nursing” homes and 80,000 
in homes that provide skilled nursing care. 

Eighty years is the average age of persons living 
in nursing homes. Two-thirds of them are over 
seventy-five years old, and two-thirds are women. 
Less than half can walk alone. More than half 
are disoriented at times. About half are inconti- 
nent, and two-thirds have some type of circulatory 
disorder, 

Only 3 per cent of nursing homes are publicly 
owned. Seventy-one per cent of the beds are in 
private homes and 15 per cent in publicly owned 
homes. Privately owned nursing homes average 
about eighteen beds in size. Publicly owned homes 
are bigger, averaging about sixty-nine beds. 

The average monthly charge for nursing homes 
care is $150. In thirteen states studied, the aver- 
age cost of nursing home care was from $90 to 
$200 per month. Public funds pay for about half 
the people in nursing homes. Public assistance 
payments are from $55 to $155 per month. 

Every state and territory, except the Virgin Is- 
lands and Puerto Rico, licenses nursing homes. 
Homes for the aged are licensed except in 
South Carolina, the Virgin Islands and Puerto 
Rico. 


Responsibility for licensure is as follows: 


Nursing Homes for 
Homes the Aged 


State Health Dept’s 34 
State Welfare Dept’s 14 
Other State Agencies : 
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Council for Health Care 
of the Aged Formed 


The American Dental Association, the Ameri- 
can Hospital Association, the American Medical 
Association, and the American Nursing Home As- 
sociation have announced the establishment of the 
Joint Council.to Improve the Health Care of the 
Aged. 

Objectives of the council, the formation of 
which has been under consideration for some time 
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by the sponsoring groups, are: (1) to identify and 
analyze the health needs of the aged; (2) to ap- 
praise available health resources for the aged; 


(3) to develop programs to foster the best possible 
health care for the aged regardless of their eco- 
nomic status. 

The Joint Council to Improve the Health Care 
of the Aged is made up of three representatives of 
each sponsoring organization. One of the first jobs 
of the council will be to determine exactly what 
are the health problems of the aged. 

The need for new programs in this field ‘is 
accented by the fact that the life expectancy of 
individuals has been constantly increasing in recent 
years. In 1935, life expectancy in the United 
States was an average sixty years. The most recent 
figure indicates the average life expectancy now to 
be seventy years. 

One of the principal immediate projects of the 
council will be the development of programs and 
facilities to be tailored to the health needs and 
finances of the aged. 

Another facet of the council’s broad-range pro- 
gram will be to work closely with health insurance 


groups in an effort to improve the coverage of 
the aged and to see that their insurance dollars go 
further. 


It is the belief of the Joint Council to Improve 
the Health Care of the Aged that much can be 
done for older people by the states and com- 
munities, and the council will endeavor to stimu- 
late the activities at these levels of government. 

Special research projects contemplated by each 
of the organizations supporting the council will be 
pooled and programs developed to meet the health 
needs of the aged. The ultimate goal is to pro- 
vide adequate health care at reasonable costs. 


GOVERNMENT-SUPPORTED COLLEGE 
RESEARCH 


Almost two-thirds of all money for research and 
development work at colleges and universities in 
the United States is allocated by the Federal 
Government according to a National Science 
Foundation survey. The extent of United States 
Government participation amounts to about $500 
million. Most of the funds are earmarked for 
defense or similar projects. 


PANCREAS AND DIABETES MELLITUS 
IN MAN AND ANIMALS 


(Continued from Page 346) 


hypoglycemic sulfonylureas in the treatment of dia. 
betes in man—a comparison. Canad. M.A,]J., 74: 
968-972, 1956. 

. Wrenshall, G. A., Best, C. H., and Hartroft, W. s.. 
Factors influencing the amount of insulin extract. 
able from beef pancreas I. Effects of aging fresh 
pancreas at room temperature. Canad. J. Biochem, 
& Physiol., 35:527-535, 1957. 

. Wrenshall, G. A., Bogoch, A., and Ritchie, R. C.: 
Extractable insulin of pancreas: correlation with 
pathological and clinical findings in diabetic and 
nondiabetic cases. Diabetes, 1:87-107,1952. 
Wrenshall, G. A., Casselman, W. G. B., and Best 
C. H.: Factors influencing the amount of insulin 
extractable from beef pancreas III. Effects of 
temperature and of freezing and thawing on 
changes accompanying the aging of fresh pancreas, 
Canad. J. Biochem. & Physiol., 35:545-548, 1957, 

. Wrenshall, G. A., Collins-Williams, Jean, and 
Hartroft, W. S.: Incidence, control and regression 
of diabetic symptoms in the alloxan-treated rat, 
Am, J. Physiol., 156:100-113, 1949. 

. Wrenshall, G. 'A., and Hamilton, J. D.: Sex dif- 
ferences in the amount of insulin extractable from 
diabetic human pancreas. Ann. New York Acad. 
Sc., 71:154-163, 1957. 

. Wrenshall, G. A., Hartroft, W. S., and Best, C. H.: 
Insulin extractable from the pancreas and islet cell 
histology: comparative studies in spontaneous dia- 
betes in dogs and human subjects. Diabetes, 3:444- 
452, 1954. 





RUPTURE OF VAGINAL VARICOSITIES 
(Continued from Page 347) 


Observations 


1. This case points out the importance of rou- 
tine presurgical vaginal (manual and speculum) 
examinations on contemplated emergency Cesar- 
ian sections. 

(a) In an emergency such as this, a Cesarian 
section might have been done in haste, on the pre- 
sumptive diagnosis of placenta previa, with pos- 
sible maternal exsanguination during the procedure 
at worst, and, at least, a resultant premature child, 
less qualified for survival. 

(b) Vaginal examination may supplant, aug- 
ment, or corroborate the results of x-ray in cases 
where shock is impending and definitive diagnostic 
measures are limited by the extremity of the pa 
tient’s condition. 

2. This case again stresses the important fact 
that there are causes of severe antepartum bleed- 
ing in addition to placental abnormalities. 

3. A third point is that conditions not present 
in early pregnancy may develop at any time and 
cause complications in the last trimester. 
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CONFIRMED THERAPEUTIC UTILITY 


Pro-Banthine® “proved almost invariably 
effective in the relief of ulcer pain, 


in depressing gastric secretory volume and in 


inhibiting gastrointestinal motility. 


“Our findings were documented by an in- 
tensive and personal observation of these 
patients over a 2-year period in private prac- 
tice, and in two large hospital clinics with 
close supervision and satisfactory follow-up 
studies.”* 

Among the many clinical indications for 
Pro-Banthine (brand of propantheline bro- 
mide), peptic ulcer is primary. During 
treatment, Pro-Banthine has been shown 
repeatedly to be a most valuable agent when 
used in conjunction with diet, antacids and 
essential psychotherapy. 

Therapeutic utility and effectiveness 


99% 


of Pro-Banthine in the treatment of peptic 
ulcer are repeatedly referred to in the recent 
medical literature. 
Pro-Banthine Dosage 
The average adult oral dosage of Pro- 
Banthine is one tablet (15 mg.) with meals 
and two tablets at bedtime. 

G. D. Searle & Co., Chicago 80, Illinois. 
Research in the Service of Medicine. 


*Lichstein, J.; Morehouse, M.G.,and Osmon, K. L.: 
Pro-Banthine in the Treatment of Peptic Ulcer. A 
Clinical Evaluation with Gastric Secretory, Motil- 
ity and Gastroscopic Studies. Report of 60 Cases, 
Am. J. M. Sc. 232:156 (Aug.) 1956. 








BLUE SHIELD-BLUE CROSS 


Increased incidence and increased utilization of 
the Blue Shield contract by participant subscribers 
during the year 1957 as compared to 1956 is shown 
by a comparison of the number of services of 
physicians provided Blue Shield benefits per year 
per 1,000 contracts and per year per 1,000 sub- 
scribers. 

During 1957, Blue Shield provided benefits for 
963 physicans’ services per 1,000 contracts, or 362 
services for 1,000 participant subscribers. In the 
previous year, 1956, Blue Shield benefits were pro- 
vided for 859 services of physicians per 1,000 con- 
tracts, and 323 services per 1,000 subscribers. 

The 1957 ratio of physicians’ services provided 
Blue Shield benefits per 1,000 contracts and sub- 
scribers shows an average of almost One service 
for each contract in effect and over one service 
for every three participant subscribers. 

Percentagewise, the increase in the number of 
doctors’ services provided Blue Shield benefits per 
1,000 subscribers and per 1,000 contracts in 1957 
over 1956 is approximately 12 per cent. This per- 
centage increase clearly illustrates the increased 
incidence and utilization experienced by Blue 
Shield in 1957 over 1956. 

During 1957, a total of 307,171 services of 
doctors were provided Blue Shield benefits, while 
during 1956, Blue Shield provided benefits for 
250,600 physicians’ services rendered subscribers. 
The number of services for which Blue Shield pro- 
vided benefits in 1957 is approximately 22 per cent 
greater than the number of services provided 


benefits during 1956. 


Blue Cross subscriber usage of benefits is con- 


tinuing at the high rate experienced during the 
last quarter of 1957, During the first two months 
of 1958, the 35,080 subscribers hospitalized repre. 
sented 495 cases paid per year per 1,000 contracts 
protected, an increase of 3.8 per cent over the 
477 cases experienced during the similar period of 
1957. 

The major portion of this increased usage, 
83.3 per cent, is attributable to the increase in 
number of Blue Cross subscribers receiving hospital 
care for accidental injuries and poisonings. During 
the first two months of 1958, 6,257 subscribers 
representing 17.8 per cent of all Blue Cross cases 
paid received hospital care because of accidental 
injuries. During the same period of the previous 
year, 5,058 subscribers or 15.3 per cent of total 
cases paid were hospitalized due to accidental in- 
juries. Blue Cross benefits for treatment of 
accidents incurred by subscribers averaged over 
$200,000 per month during the first two months of 
the year. Annually this would amount to 
$2,400,000 of Blue Cross benefits—or over $2 per 
person; man, woman and child, covered by Blue 
Cross in Minnesota—for hospital treatment of 
accidental injuries and poisonings. 

The frequency of diseases of the digestive system 
incurred by Blue Cross subscribers to date this year 
as compared to the same period of 1957 is the 
second leading reason for increased usage of Blue 
Cross benefits during this period. During the first 
two months of 1958 over $900,000 in benefits has 
been provided 4,754 subscribers hospitalized be- 
cause of diseases of the digestive system compared 
to approximately $780,000 in benefits provided 
4,415 subscribers during the same period of 195/. 
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SOOTHING ACTION... Kaolin and pectin coat and soothe the inflamed mucosa, ad- 
sorb toxins and help reduce intestinal hypermotility. 


BROAD THERAPY... The combined antibacterial effectiveness of neomycin and 
Sulfasuxidine is concentrated in the bowel since the absorption of both agents 
is negligible. 


LOCAL IRRITATION IS REDUCED and control is instituted against spread of infective 


organisms and loss of body fluid. 
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Meetings and Announcements 


STATE 


MINNESOTA STATE MEDICAL ASSOCIATION, 
105th annual meeting, Minneapolis, May 22, 23 and 24, 
1958. Business sessions and exhibits, Minneapolis Audi- 
torium. Headquarters, Leamington Hotel. 


NATIONAL 


American Congress of Physical Medicine and Rehab- 
ilitation, 36th annual scientific and clinical session, 
Bellevue-Stratford Hotel, Philadelphia, August 24-29, 
1958. 


American Gastroenterological Association, 59th an- 
nual meeting, Washington, D. C., May 30-31, 1958. 
H. M. Pollard, M.D., Secretary-General, University Hos- 
pital, Ann Arbor, Michigan. 

American Goiter Association, 1958 meeting, June 17- 
19, San Francisco, California. 


Gerontological Society, Inc., Bellevue Stratford Hotel, 
eleventh annual scientific meeting, Philadelphia, Penn- 
sylvania, November 6, 7, and 8, 1958. 


Trudeau School of Tuberculosis and Other Pulmonary 
Diseases, forty-third session, Saranac Lake, N. Y., June 
2 to 20, 1958. Detailed information may be obtained 
from the Secretary, Trudeau School of Tuberculosis 
and Other Pulmonary Diseases, Box 500 Saranac Lake, 
Nz ¥. 


INTERNATIONAL 


Fifth International Congress on Diseases of the Chest, 
sponsored by American College of Chest Physicians, 
Tokyo, Japan, September 7-11, 1958. 

Third International Congress of Allergy, sponsored 
by International Association of Allergology and French 
Allergy, Association, Paris, France, October 19-26, 1958. 

World Congress of Gastroenterology, Washington, D. 
C., May 24-31, 1958. Joint meeting with the American 
Gastroenterological Association, Dr. H. M. Pollard, Sec- 
retary-General, University Hospital, Ann Arbor, Michi- 
gan. 


World Health Organization. Municipal Auditorium, 
Minneapolis, Minnesota, May 26-June 14, 1958. 


STATE MEETING HAS CENTENNIAL 
“WHO” FLAVOR 


The 105th annual meeting of the Minnesota State 
Medical Association will be held May 22, 23, and 24 
in the Minneapolis Auditorium with headquarters in the 
Hotel Leamington. Association members are asked to 
note the change from a “‘week end” to a “middle of the 
week” opening day. 

Delegates from eighty-eight nations of WHO, including 
the Minister of National Director of Health from each 
nation are expected to attend. Invitations have been 
extended to WHO visitors to participate in the various 
centennial program activities of the Minnesota State 


Medical Association. The program committee for the 
annual meeting has been fortunate in securing a varied 
program of speakers representing world renowned men 
from the areas of medical science, medical economics and 
world health. 

A representative sampling from the speakers program 
includes: Mauicio M. da Silva, M.D., Pan American 
Sanitary Bureau, Washington, D.C.; Fred L. Soper, 
M.D., Director, Pan American Sanitary Bureau, Washing. 
ton, D. C.; Leroy E. Burney, M.D., Surgeon General, 
Public Health Service, Washington, D. C.; Marcolino G, 
Candau, M.D., Director-General, WHO; David B. All. 
man, President, AMA; William Menninger, MD, 
President, Menninger Foundation, Topeka, Kansas. 

The opening meeting of the house of delegates will 
convene Wednesday, May 21, at 2 p.m., a change from 
the week end opening sessions of the past. 

Dr. David B. Allman, President of the American 
Medical Association. will be speaker at the annual ban- 
quet Friday, May 23, at 7 p.m. in the Hall of States, 
Hotel Leamington. Fifty Club certificates, Southem 
Minnesota Medical Association Medal, and Distinguished 
Service Award presentations will be made in conjunction 
with the banquet. 

Open house will be held Thursday, May 22, at 9 p.m. 
in the Hall of States, Leamington Hotel. Members of 
the Hennepin County Medical Society will be hosts for 
the occasion. 

Committee breakfasts will be held Thursday and 
Friday mornings, May 22 and 23, at 8:00 a.m. 

The dinner for new members and county officers will 
be held at 6 p.m., May 21, Town Hall, Hotel Leaming- 
ton. 

The scientfiic program sessions will include panel dis- 
cussions on the following topics: Emergencies; The 
Family Doctor’s Responsibility to His Pre-School Eye 
Patient; What’s New in Dermatology; Surgery; Viruses 
and Virus Diseases; Mental Health; Medico-Legal 
Aspects of Heart Disease. 

Lectures to be presented include: Arthur H. Sanford 
Lecture in Clinical Pathology, Minnesota Division of the 
American Cancer Society Lecture, Russell D. Carman 
Memorial Lecture and Northwestern Pediatric Society 
Lecture. 

Specialty groups which have accepted dinners o 
luncheons during the annual meeting include Academy 
of General Practice, Medical Women’s Association, 
Minnesota Academy of Ophthalmology and Otolaryn- 
gology, Radiological Society of North America, and 
Society of Clinical Pathologists. 


For the sportsminded, the annual trap and skeet shoot 
will be held Saturday, May 24, from 11 a.m. to 4 p= 
at the Twin City Hopkins Gun Club. Dinner, to which 
wives are invited, will be served at the Edina Country 
Club at 6:30 p.m. 

Golfers will be able to catch up on their favorite 


(Continued on Page A-46) 
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MEETINGS AND ANNOUNCEMENTS 


STATE MEETING HAS CENTENNIAL FLAVOR 
(Continued from Page A-44) 


pastime Wednesday, May 21, from 11 a.m. to 1 p.m. 
at the Edina Country Club. A dinner for physician 
golfers and their wives will be served at 6:30 p.m. 

Official programs will be mailed to all members. 
Reservation blanks for those activities requiring advance 
reservation will be enclosed with the program, for the 
convenience of those planning to attend. 


POSTGRADUATE REFRESHER 
COURSE IN HAWAII 


From August 5 to August 21, 1958, the University of 
Southern California School of Medicine will hold a 
postgraduate course in Honolulu and on board the S:S. 
Matsonia. The course will center around actual case 
histories, which will be used to emphasize diagnostic 
and therapeutic features. 

Price range from $382.15 to $657.25, plus tuition 
$125.00. 


Information concerning this course may be obtained 


from the Director of the Postgraduate Division, USC. 


School of Medicine, 2025 Zonal Avenue, Los Angeles 33, 
California. 


CERVICAL SMEAR PROGRAM SPEAKERS 
AVAILABLE 


The Professional Education Committee of the 
American Cancer Society, Minnesota Division, in an 
effort to co-ordinate the state-wide adoption of Cervical 
Smear Programs is eager to provide speakers to the 
various county medical societies or better yet to the 
group medical societies for the purposes of acquainting 
the medical group with the most recent information on 
this procedure as well as the more practical aspects of 
how the tests should be performed and the follow-up 
recommendations. Secretaries of those groups interested 
in speakers should contact Mr. Allan Stone, Executive 
Secretary, American Cancer Society, 3702 East Lake 
Street, Minneapolis 6, Minnesota. 


AMERICAN HEART ASSOCIATION 
PAPERS REQUESTED 


The American Heart Association will hold its thirty- 
first annual scientific sessions, October 24-26, 1958, in 
San Francisco, California. 

Applications for presentation of papers at the 1958 
Scientific Sessions may be obtained from Dr. F. J. Lewy, 
Assistant Medical Director, American Heart Association, 
44 E. 23rd Street, New York 10, New York. ‘Abstracts 
must be submitted before June 13, 1958. 


PSYCHIATRY FELLOWSHIP TO CONTINUE 


The American Psychiatric Association has announced 
a $100,000 grant from the Smith, Kline & French 
Foundation to continue the Foundation’s fellowships in 
Psychiatry through 1960. 

Seven main types of Smith, Kline & French Founda- 
tion Fellowships are available: ‘“‘A”—support for ad- 
vanced training of full-time staff psychiatrists of public 


mental hospitals and schools for the retarded: “B’— 
awards to hospitals for visiting lectureships and for 
teaching fellowships; “C’—support to medical schools, 
teaching centers, et cetera, for extension training pro. 
grams; ‘““D’’—student fellowships to encourage talented 
medical students to broaden their experience in 
psychiatric approaches and practice; ‘“E’’—medical 
fellowships to encourage broadened skill in the handling 
of psychiatric problems by physicians other than psy. 
chiatrists; ‘“F’—foreign scholar lectureships to bring 
outstanding men to the United States; “G’—residency 
training fellowships under unusual circumstances. 

Applications for consideration in May and October 
must be received by the Fellowship Committee by April 
1 and September 15. Information and application forms 
may be obtained from the Committee, Box 7929, 
Philadelphia. 


CARDIOVASCULAR FELLOWSHIPS AVAILABLE 


The Minnesota Heart Association has invited applica- 
tions for research fellowships and research grants for 
the fiscal year beginning September 1. All areas of 
cardiovascular disease study will be considered. 

Grants are to be allocated from public contributions 
to the 1958 Heart Fund drive. 

Requests from qualified persons must be submitted to 
the Association office, 1821 University Avenue, Saint 
Paul 4, Minnesota, by May 15, 1958. ‘Application forms 
can be obtained from the Minnesota Heart Association. 


POSTGRADUATE COURSES ANNOUNCED 


“The Physiological Basis of Clinical Electrocardio- 
graphy” is offered by the New York University Post- 
Graduate Medical School during the week of June 2 
through 6. Tuition $75.00. 

Occupational Medicine, an eight week full-time course 
for practicing physicians, will be given September 15 
through November 7, 1958. 

Information may be obtained through the office of 
the Associate Dean, New York University Postgraduate 
Medical School, 550 First Avenue, New York 16, N. Y. 


PUBLIC HEALTH INFORMATION 


Six hundred dailies, weeklies, radio and TV stations 
in Minnesota now receive the “How’s Your Health?” 
feature each week. The articles compiled by the public 
relations department of the Minnesota State Medical 
Association feature timely health topics. All Minnesota 
newspaper editors regularly receive ‘“How’s Your 
Health?” as a part of their weekly Minnesota Editorial 
Association mailing. Members are urged to encourage 
editors who do not use the feature to do so. Similarly, a 
compliment to editors who publish “How's Your 
Health?” might be good public relations on the local 
level. 

Ten 20-second sound-on-film health jingles have been 
placed in the film libraries of the eight Minnesota com- 
mercial TV stations. The spots are based on well-known 
nursery rhymes. 

Stations which have received the jingles to be used on 
a Public Service basis include: WCCO-TV, KSTP-TV, 
WTCN-TV and KMGM-TV in the Twin Cities; 
WDSM-TV and KDAL-TV in Duluth; KROC-TV in 
Rochester and KMMT-TV in Austin. ; 

“Doctor Tell Me,” the Minnesota State Medical As 
sociation radio health program, is now heard on twenty: 
two Minnesota radio stations. 
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Everyone can be = Woman’s Auxiliary | » 


| a rep 
Colin fo ttable with _ COUNTY AUXILIARY NEWS pe 
McLeod County pape: 


& 
qa Kisco } an eee On Wednesday, March 19, the Woman’s Auxiliary to ols, \ 


the McLeod County Medical Society honored Mrs, 1938 
C. L. Oppegaard, Crookston, president, and Mrs. Reuben A 


ORDER NOW AND BE | Erickson, Minneapolis, president-elect of the Minnesota the . 


Woman’s Auxiliary, with a luncheon at Bob’s Supper § from 

PREPARED FOR THE Club in Hutchinson. The occasion celebrated the tenth TI 
anniversary of the organization of the McLeod County ciety 

HOT WEATHER — ont | | ae 
Of the thirteen charter members, eight are still active Fran 

in the present membership of eighteen. The group’s first had 

president was Mrs. A. M. Jensen of Brownton. Succes- winn 


| sive presidents were: Mrs. A. Neumaier, Glencoe; Mrs. D. 
| Brink, Hutchinson; Mrs. J. D. Selmo, Norwood; Mrs. Zum 
| J. J. Smyth, Lester Prairie; Mrs. E. W. Lippmann, 


Hutchinson; Mrs. K. Peterson, Hutchinson; Mrs. Chas. T 
Sheppard, Hutchinson; Mrs. C. W. Truesdale, Glencoe; Auxi 
and Mrs. M. M. Howell, Glencoe. P.M. 


Guests included thirty Auxiliary members from seven 
surrounding counties. Bob’s Supper Club had been film 
transformed into a spring garden by the decoration 
committee, Mrs. Carl Bretzke and Mrs. George Smith 
of Hutchinson. Tickets chairman was Mrs. A. M. Jen- REN 
| sen, Brownton. Mrs. C. W. Truesdale, Glencoe, Mrs. ANN 

J. J. Smith, Lester Prairie, and Mrs. J. D. Selmo, Nor- 


. : Thu 
wood, comprised the arrangements committee, and Mrs. Regi 
Chas. Sheppard, Hutchinson, was the hospitality chair- Ft 


man. Exec 


Mrs. M. M. Howell, Glencoe, president, presided. The Hen 





speakers’ table was decorated with old fashioned bou- Tea- 

quets of tulips, daffodils and hyacinths, centered with Ope 

an arrangement of spring flowers in a straw hat. Mrs. Frid 

Oppegaard addressed the group on “The Role of the Regi 

Woman’s Auxiliary.” Mrs. Erickson outlined the plans yaa 

A marvel of efficiency . . . more | of the forthcoming WHO convention to be held in Min- Anni 
effective cooling . . . see them... | neapolis in the early summer. The group enjoyed a dis- Post- 
compare and save! course on “Where Did You Get That Hat?” given by aie 
Here are the new CIRCULAR FANS Mrs. E. J. Gavin of Glencoe, highlighted by her display Al 
that have gained instant recognition of hats and points on making them. ~ 


Following the meeting Mrs. Oppegaard and Mrs. 


wherever they have been shown. | : R 
| Erickson drove to Redwood Falls to attend a regional em 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
7 They have been praised by thousands 
| 
| 
| 
| 
| 
| 
| 
| 
| 








for their Regal Beauty. Effective meeting of the Auxiliary. — 
Performance and Outstanding Value! Seeney County i 
Here is Kisco Deluxe, all steel, qual- : 
ity construction at an Economy Price! Instead of the regular February luncheon meeting, « 
| the Ramsey County Auxiliary attended area meetings 
Two-speed switch for air volume con- in the homes of members. These coffee parties were = 
trol . . . Beautiful Decorator Finishes | arranged by Mrs. Wallace Gleason and Mrs. Malcolm poy 
plus a 5 year guarantee. Write TO- | Pearson, co-chairmen. A 
DAY for more complete information. In March, members were guests of the Auxiliary at 4 ; 
| | luncheon and style show at the Saint Paul Women’s a. 
MM-558a | | City Club. Mrs. Dorothy Krebs of Frank Murphy’s thy 
Uc miles betta acetaaar aca | | presented a collection of hats which were modeled by b= 
| members. “Millinery Memories” was the title of the ‘ , 
PHYSICIANS & HOSPITALS SUPPLY C0. | Vivien Grace Gibson collection of antique hats shown Png 
& . : | by Mrs. Curtiss Oberg. The program was planned by a 
= 1400 Harmon Place, Minneapolis 3, Minnesota | tee. John Meade and Mrs. Burtis Mears. 
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WOMAN’S AUXILIARY 


Mrs. Donald Derauf, legislation chairman, prepared 
a report on pertinent bills in Congress—the Forand and 
the Jenkins-Keogh bills. Mrs. Rodney Sturley, intro- 
duced by Mrs. Herman Wolff, president, presented a 
paper. 

Tribute was paid to the memory of Mrs. A. E. Nich- 
ols, who served as president of the Auxiliary during the 
1938-39 period. 

A letter from a University medical student, thanking 
the Auxiliary for a $200 scholarship he had received 
from the Auxiliary, was read. 

The Auxiliary assisted Ramsey County Medical So- 
ciety in publicizing a high school essay contest on “The 
Advantages of Private Practice in Medicine.” Dr. 
Francis Lynch presented the monetary awards, which 
had been donated by the Medical Society, to the 


winners. 


Zumbro Valley Auxiliary 


The March meeting of the Zumbro Valley Medical 
Auxiliary was held on Wednesday, March 12, at 2:30 
P.M. at the Mayo Foundation House. 

Tea was served, followed by a business meeting. A 
film on Traffic Safety, sponsored by the AAA was then 
shown. 


REMINDERS ABOUT THE 36TH 
ANNUAL MEETING 


Thursday, May 22 


Registration—8:30 a.m. 

Executive Board Meeting—9:45 a.m. 

Executive Board Luncheon—12:15 p.m. 

Hennepin County Historical Society Tour—2:30 p.m. 
Tea—3:00 p.m. 

Open House—9:00 p.m. 


Friday, May 23 


Registration—8 : 30 a.m. 

Annual Meeting—9:30 a.m. 

Annual Luncheon—1:00 p.m. 
Post-Convention Board Meeting—3:30 p.m. 
Annual Banquet—7:00 p.m. 

An official program will be mailed at an early date. 
In addition, a preliminary program of Woman’s Auxiliary 
activities appears in the April issue of this publication. 
Remember to make all necessary reservations early. Need 
more be said? 


HEALTH CAREERS FILM PREVIEW 


“Helping Hands for Julie” is the title of a new health 
careers film, co-sponsored by the American Medical 
Association and the ‘American Hospital Association, un- 
der a grant from E. R. Squibb and Sons. 

This film is to be completed and ready for pre- 
viewing during National Hospital Week, May 11 to 17, 
for the exclusive purpose of advance showings to voca- 
tional guidance counselors. 

County Auxiliary officers may wish to contact local 
hospitals to offer co-operation in the sponsorship of this 
film, 


The Woman’s Auxiliary is sponsoring a special show- 
(Continued on Page A-56) 
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For fast, complete 


treatment of 
vaginal infections 


Problem is: she’ll wait until discomfort is acute 
and then expect immediate relief. The answer is 
Trisert. Trisert preparations contain ALLANTOIN, 
an effective debriding agent which. quickly dis- 
solves heavy mucus often accompanying vaginal 
infections ... METHYLBENZETHONIUM CHLORIDE, 
a quaternary germicide which removes unpleasant 
odors... Succrnic Acip, an aid in maintaining 
optimal vaginal pH ...9-AMINOACRIDINE Hy- 
DROCHLORIDE which has been included to supple- 
ment the bactericidal and trichomonacidal activity 
of other constituents. Treatment with Trisert 
Powder will control symptoms fast... usually 
within an hour...and provide effective initial 
treatment for 48 hours. After a second insuffla- 
tion, the treatment is completed with at 
home use of Trisert Tablets which will gen- 
erally bring the infection under complete 
control within 7 days. 


Trisert 


TRISERT TABLETS—Patient set, con- 
tains bottle of 30 tablets and special 
inserter. Bulk bottle of 100 tablets. 
TRISERT POWDER—Available in 4 
gr. individual treatment bottles. 12 
to carton. 

TRISERT POWDER INSUFFLATOR — Designed 
for use with Trisert Powder. Its use is urged for 
maximum efficiency. 
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THE ULMER) PHARMACAL COMPANY 


1400 Harmon Place @ Minneapolis 3, Minn. 








General Interest 


Dr. Charles C. Cooper, Saint Paul, was named vice 
president of the American Academy of General Practice 
at its meeting in Dallas. 

* * * 

Dr. Harry M. Weber, head of the section of diag- 
nostic roentgenology at the Mayo Clinic, delivered 
the Fred Jenner Hodges lecture on radiology April 11 
at the University of Michigan. 


* * * 


Dr. Stanley Karansky, a member of the section of 
anesthesiology of the Mayo Clinic since 1955, has left 
Rochester for Phoenix, Arizona, where he will carry 
on a private practice of anesthesiology. 


* * * 


Two Mayo Clinic staff men were on the speaking 
program of the sectional meeting of the American 
College of Surgeons in Salt Lake City. Dr. John C. 
Ivins participated in a symposium on trauma and Dr. 
Thomas T. Myers participated in a panel on peripheral 
vascular disease. 

* * * 

Dr. J. Arnold Bargen, chairman of the section of 
gastroenterology in the Mayo Clinic, and professor of 
medicine in the Mayo Foundation, has been appointed 
to the medical advisory board of the National Founda- 
tion for Research in Ulcerative Colitis, of Washington, 
D. C. 

* * * 

Two University of Minnesota medical professors have 
won Purdue Frederick medical achievement travel awards 
to enable them to attend medical meetings of their 
choice in the United States and Europe. 

They are Dr. C. Walton Lillehei, professor of surgery 
in the school of medicine and originator of the world- 
famed cross-circulation “open heart” surgery technique, 
and Dr. Edgar V. Allen, professor of medicine at the 
Mayo Foundation graduate school, Rochester, Minne- 
sota, and a specialist in cardiovascular disease. 

The awards are presented by the Purdue Frederick 
Company, pharmaceutical firm, through the _ Inter- 
national Council for Health and Travel. 

* * 


Dr. Harry B. Hall has been elected chief of staff at 
Fairview Hospital. Other officers for 1958-59 are Drs. 
C. Gordon Watson, chief-elect; Kristofer Hagen, secre- 
tary, and Dale H. Correa, treasurer. 

Doctors attending the annual staff meeting heard 
Dr. Robert Meller, psychiatric committeechairman, re- 
port on the first six months operation of the hospital’s 
34-bed psychiatric ward. 

* * * 

Dr. Donald T. Cundy has announced the opening of 
a new office at 697 Marquette Bank Building in Minne- 
apolis. 

* * * 

A foursome from Rochester recently left for Europe, 

where they spent two weeks. Dr. John Kirklin and 


Dr. Robert Patrick of the Mayo Clinic and their wives 
spent a week in Germany and a week in England. 

The doctors attended a medical meeting in Munich, 
Germany, where they both presented papers. Dr. Kirklin 
also gave a paper at Oxford University. 


* * * 


Dr. C. Walton Lillehei, University of Minnesota, is 
the 1958 recipient of the Oscar B. Hunter Memorial 
award of the American Therapeutic society, it was an- 
nounced. 

The award will be presented June 21 at the group’s 
forty-ninth annual meeting in San Francisco. At the 
presentation, Lillehei will address the society on his 
work in “open heart” surgery to correct cardiac defects. 


* * * 


Dr, N. E. A. Leppo of Duluth turned over his practice 
to Drs. Ed Jorgenson and James Troutman, effective 
April 1. 

* * * 

An emotional outlet, as well as food, shelter and cloth- 
ing, are needed in caring for the aged, Dr. Robert J. 
Goldish, Duluth, said in a talk to the thirty-seventh 
annual meeting of the Jewish Social Service Agency. 

Families cannot adequately handle the needs of these 
people and the responsibility for caring for the aged must 
therefore become increasingly a community endeavor, 
he said. He spoke at a meeting in the Covenant Club. 


* * * 


Dr. Charles C. Cooper, Saint Paul, president of the 
Minnesota Academy of General Practice in 1953, has 
been elected vice president of the American Academy of 


General Practice. 
* * * 


Six Mayo Clinic staff men and members of the faculty 
of the Mayo Foundation participated in continuation 
courses in internal medicine and surgery at the Uni- 
versity of Minnesota. 

Dr. J. A. Bargen was on a panel discussing ulcerative 
colitis. Dr. Charles H. Slocumb discussed the current 
status of treatment of rheumatoid arthritis at the course 
on internal medicine. 

At the surgery course, Dr. Philip E. Bernatz dis- 
cussed treatment of breast cancer. Dr. F. Henry Ellis 
reviewed benign surgical lesions of the esophagus and 
also participated in a panel discussion. Dr. Ward S. 
Fowler described pulmonary function studies in relation- 
ship to resectability of lung and participated in another 
general discussion. Dr. John M. Waugh outlined treat- 
ment of diverticulitis and cancer of the pelvic colon. 

: * * * 

Dr. Rodney F. Sturley, Assistant Professor, Depart- 
ment of Gynecology, University of Minnesota, was 4 
recent speaker at a meeting of the Southwestern Min- 
nesota Medical Society held in Worthington. “The 
Place of Cytology in the Diagnosis of Cancer” was the 
subject of Dr. Sturley’s address. 

(Continued on Page A-52) 
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GENERAL INTEREST 


“No patient failed to improve. 


pHisoHex washing added to standard 
treatment in acne produced results that 
“...far excelled... results with the many 
measures usually advocated.’’! 


pHisoHex maintains normal skin pH, 
cleans and degerms better than soap. In 
acne, it removes oil and virtually all skin 
bacteria without scrubbing. 

For best results—four to six washings a 
day with pHisoHex will keep the acne 
area “surgically” clean. 


1. Hodges, F. T.: GP 14:86, Nov., 1956. 


Hisohex 


Sudsing 
nonalkaline 


antibacterial . 
detergent— LABORATORIES 
nonirritating, New York 18, N.Y. 


hypoallergenic. 
Contains 
hexachlorophene. 
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(Continued from Page A-50) 


Dr. Philip H. Utz, formerly of Rochester and now ip 
private practice at LaCrescent, Minnesota, has joined 
the staff of St. Francis Hospital at LaCrosse. 

* * * 


April 27, 1958, was observed as Dr. Patterson’s day 
in Fergus Falls. Residents of Ottertail County and the 
state joined with Fergus Falls in recognizing the con- 
tribution Dr. W. L. Patterson, superintendent of the 
Fergus Falls State Hospital has made to the mental 
health program of the state. Dr. Patterson has been a 
member of the hospital staff for forty-six years, serving 
as superintendent for the greater part of that time. 

* * * 

Two physicians who have been associated with the 
Olmsted Medical Group for the past year have elected 
as partners at the monthly meeting. They are Dr, 
Malcolm K. Campbell and Dr. William R. Weyhrauch. 


* * * 


Dr. Joseph Borg, Saint Paul, has been named to serve 
on a special advisory committee for Bethesda Hospital. 
The Committee of prominent Saint Paul men will super- 
vise a drive for funds to finance a 100-bed hospital 
addition and a 142-bed infirmary across the street from 
Bethesda. A total of 750 volunteer solicitors partici- 
pated. 


* * * 


Dr. Charles W. Mayo has been appointed chairman 
of a statewide Minnesota World Health Organization 
and Centennial Committee, it has been announced by 
Governor Orville Freeman, honorary chairman. 

* * * 


To express appreciation to Dr. H. T. Petraborg who 
has devoted the past twenty-three years to the people 
of his community, a project has been started by the 
Aitkin Community Hospital auxiliary to dedicate the 
nursery at the hospital in his honor. A nominal contri- 
bution of one dollar is being solicited from the 2,500 or 
more babies delivered by Dr. Petroborg since he 
started his practice in August, 1935. 

* * * 


Dr. Frank H. Krusen, head of the Section of Physical 
Medicine and Rehabilitation of the Mayo Clinic, Roch- 
ester, Minnesota, and professor of physical medicine and 
rehabilitation in the Mayo Foundation, Graduate School, 
University of Minnesota, has been appointed a member 
of the National Advisory Council on Vocational Rehabil- 
itation by Secretary of Health, Education and Welfare 
Marion B. Folsom, Washington, D. C. 


* + 


Recent Mayo Clinic Staff announcements include: 
Dr. Richard W. Hill, consultant in internal medicine: 
Dr. Robert L. Sommerville, consultant in medicine; Dr. 
Anthony J: Bianco, Jr., consultant in orthopedic surgery; 
Dr. Horace K. Ivy, consultant in medicine. 

* * * 


Dr. Harry M. Weber, head of the Section of Diagnos- 
tic Roentgenology of the Mayo Clinic, Rochester, Min- 
nesota, and professor of radiology in the Mayo Founda- 
tion. Graduate School, University of Minnesota, gave the 
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ced by 
annual Fred Jenner Hodges lecture on radiology at the Doctor Gordon R. Kamman, Saint Paul, and Mr. 
University of Michigan on April 11, 1958. Charles Murnane, Saint Paul attorney, addressed a joint 
8 = * * * meeting of physicians and lawyers at Morris, Minne- 
= : Dr. Frederick G. Gunlaugson, Minneapolis, has been sota, Monday, April 21, 1958. Sixty physicians and 
se pe named Hennepin County Tuberculosis Control Officer in lawyers attended from ten auenoeinny counties. Their 
contri. fg “ction taken recently by the Hennepin County Sana- topic was ne Problems. 
k * * 


500 or torium Commission. Dr. Gunlaugson currently is direc- 


tor of preventable diseases and tuberculosis control offi- Only fifteen (0.3 per cent) of 5000 cancers seen in 


























ce he ; : ; 
cer for the Minneapolis health department. If appointed the head and neck wien of Memorial Hospital, New 
to the county office, he would have jurisdiction over York City, were malignant branchiomas. Of these, 
tuberculosis matters for the county as well as Minne- thirteen men and two women were over fifty years of 
hysical apolis, age. In all these patients, the tumor appeared at about 
Roch- * * «# the level of the hyoid bone, the site of the highest 
- - Dr. William A. O’Brien, Minneapolis, was a guest nates = ~ anaraes eter chem, Lenape "i es me 
school, ; site in which cervical metastases from a primary in the 
ember ‘peaker at the March meeting of the McLeod County oral cavity or pharynx are most likely to be found 
aah Medical Society at Glencoe. His subject was “The Use : Mel sme z ———— 
of Isotopes in the Diagnosis of Thyroid Disease.” 
Jelfare y : 
Four independent physicians in Hutchinson joined to- R A a> I U M 
ether i i - 
gi rege as of J prima ; = sy (Including Radium Applicators) 
uarters, known as the Hutchinson Medica 
clude: ff Center, on January 25. Physicians are—C. O. Bretzke, FOR ALL MEDICAL PURPOSES 
dicine; § Kenneth Peterson, George Smith, of Hutchinson, and Est. 1919 
e; 7” ~ Huchert, who returned to Hutchinson after com- Quincy X-Ray and Radium 
rgery; @ Pleting his general surgical residency at St. Barnabas Labosntes! 
Hospital in Minneapolis. oratories 
* * «* (Owned and Directed by a Physician-Radiologist) 
agnos- Dr. William S. Eisenstadt, of Minneapolis, spoke HAROLD SWANBERG, B.S., M.D. 
Min- f{‘efore the Blue Earth Valley Medical Society at Fair- Director 
unda- ff Mont, March 20, on the subject, “The Management of W. C. U. Bldg. Quincy, Ilinois 
ve the ff Bronchial Asthma, including Status Asthmaticus.”’ 
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for GOOD AMPUTEE RECOVERY 


For 70 years, the WINKLEY staff has been co-operating with 
Doctors and amputees for maximum recovery. After patient 
is released by Doctor, those who come to WINKLEY receive 
friendly understanding service. Certified Winkley Fitters take 
measurements using the most modern fitting equipment. Fin- 
est quality limbs are produced quickly by highly experienced 
prosthetists. Amputees using Winkley Limbs are comfortable 
and well satisfied. 

Would you like information for your files on WINKLEY per- 
sonnel and facilities plus Dr. Burnham's booklet "Advice to 
the Amputee"? ; 
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Your Patients Deserve 


The Finest 
FOLDING WHEEL CHAIRS 
and 
WALKERS 


—and that means 





Everest and Jennings 


Made for greatest comfort, de- 
pendability and riding ease 
—fully guaranteed. 


Let Us Send You an 
Illustrated Catalog 


“Everything for the Physician’’ 
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“McCARTHYISM” 


Dear Editor: 


I resent the use of editorial pages of MInNeEsot, 
MepicinE to defend recent controversial Supreme Court 
decisions. I am sure you know it is the opinion of many 
good legal minds and conservatives in general that the 
“Warren Court” has run rough shod over judicial pre- 
cedents, taken to making political decisions, and violated 
the constitution in case after case. 

Doctors have a right to question the motive of anyone 
using our editorial pages in this manner. However, to 
quote from a left-wing periodical from socialist England 
to influence our thinking is absolutely reprehensible. This 
was done in the January, 1958, MINNESOTA MEDICINE 
under the heading, ““The Supreme Court Blow to Mc- 
Carthyism.” 

To print something written by someone far removed 
from the scene, and take no responsibility for the same, 
is a technique very effectively used by pseudo-liberals as 
they push us down the road to socialism and the slave 
state. Please name the person (or persons) on the edi- 
torial staff who put this in the journal in order that he 
may be confronted. 

I shall expect an early reply. 

Very truly yours, 
J. R. Nickerson, MLD. 
Fairmont, Minnesota 


March 12, 1958 


Epiror’s Nore: Doctor Nickerson, your unrepressed 
anger concerning the editorial on ‘‘McCarthyism” is 
undoubtedly shared by other true, red-blooded Ameri- 
cans of pure, stainless steel quality. You undoubtedly 
are a man of action and not one to sit back and simply 
criticize what others do. This is a great opportunity for 
you to write one or more editorials covering the subjects 
of “McCarthyism as Viewed by a Conservative,” “The 
Warren Court,” “Down the Road to the Slave State,” 
“Our Pseudo-Liberal Editorial Staff” or any other poli- 
tical subject which may come to mind. 

The editorials in MINNESOTA MEDICINE generally 
have educational value but are frequently dull and non- 
stimulating. A contribution from you might start a 
trend among Minnesota physicians to use their journal 
to express pent-up feelings on a variety of subjects. 
Simple “Letters to the Editor” will suffice, but a more 
polished “Editorial” will be more effective. Incidentally. 
I shall take no responsibility for the opinions expressed 
in your editorials and they must be signed by you. 
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LIMBS FREJKA 
2 . lint 
ORTHOPEDIC a og Splin 
asinine Original Maker 
TRUSSES For displasia of the hip in the new- 
. born and in early postnatal life 
SUPPORTERS (as described by Dr. V. L. Hart, 
Journal of Bone and Joint Surgery, 
ELASTIC Vol. 31-A, pp 357-372, April, 1949) 
HOSIERY Prompt, painstaking service 
223 So. 6th Street Minneapolis 2, Minn 
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Book Reviews 


Books listed here become the property of the Ramsey, 
Hennepin and St. Louis County Medical Libraries when 
reviewed. Members, however, are urged to write re- 
views of any or every recent book which may be of 
terest to physicians. 





wee 


BOOKS RECEIVED FOR REVIEW 


ULCERATIVE COLITIS. Harry E. Bacon, B.S., M.D., 
§cD., LL.D., F.A.C.S., F.A.P.S. Professor and Head 
of Department of Proctology, Temple University 
Medical Center, Philadelphia; President, American 
Board of Proctology; Diplomate, American Board of 
Surgery and American Board of Proctology; Honorary 
Fellow, Royal Society of Medicine, Philippine College 
of Surgeons, Brazilian College of Surgeons, Japanese 
College of Surgeons. Foreword by Alton Ochsner, 
BA. M.D., Sc.D., F.A:C.S., F.A.P.S. 395 pages. 
Illus. Price $15.00, cloth. Philadelphia: J. B. Lippin- 
cott Co., 1958. 


ANTIBIOTICS ANNUAL, 1957, 1958. Edited by 
Henry Welch, Ph.D., and Felix Marti-Ibanez, M.D. 
1070 pages. Illus. Price $12.00, cloth. New York: 
Medical Encyclopedia, Inc., 1958. 


DIABETES ‘AS A WAY OF LIFE. T. S. Danowski, 
M.D. Renziehausen Professor of Research Medicine, 
University of Pittsburgh School of Medicine; Senior 
Staff Physician at Presbyterian Woman’s, Children’s, 
Elizabeth Steel Magee, and Shadyside Hospitals of 
Pittsburgh; Consultant in Metabolism, Oakland 
Veteran’s Administration Hospital, Pittsburgh. 177 
pages. Illus. Price $3.50, cloth. New York: Coward- 
McCann, Inc., 1957. 


OPERATIVE OBSTETRICS. By R. Gordon Douglas, 
Professor of Obstetrics and Gynecology, Cornell Uni- 
versity Medical College, and William B. Stromme, 
Attending Obstetrician and Gynecologist, Northwestern 
Hospital and Fairview Hospital, Minneapolis. Fore- 
word by Nicholson J. Eastman. 735 pages. Illus. Price 


_ New York: Appleton-Century-Crofts, Inc., 
Operative Obstetrics is a welcome addition to 


obstetrical literature and this volume should be useful 
to any practitioner specialist and student interested in 
this specialty, 


The authors have organized their material to include 
all aspects of the practice of obstetrics, and each chapter 
contains basic practical information. A large number of 
Photographs and diagrams demonstrate the techniques 
Which the authors describe. 


In the future, I hope the authors will revise the book 
as the need arises to keep abreast of modern trends so 
that this text can be perpetually used as a handy 
reference for physicians. It should be readily available 
in the hospital library. 


JoserH F. MELancon, M.D. 
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9 
CANADAS 
Land of Vacation Cont*@StS 


Learn what relaxation really 
means—in Manitoba! Here you 
can take in the sun on sandy 
beaches . . . swim, play golf, sail 
...and FISH! Over 39,000 
sq. mi. of lakes, streams and 
rivers teeming with fighting fish 
await your pleasure. 


Bring the family—there’s fun for 

all! Main highways are excel- 

lent... modern accommodation 

is available at reasonable rates. 

laa To help you plan your trip to Mani- 
ae toba, this 48-page color-packed 

mh booklet is free for the asking. Mail 
| in the coupon today! 8012 











ts 


Bureau of Travel and Publicity, 
852 Legislative Building, 
Winnipeg, Manitoba, Canada 
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Provide complete patient satisfaction... 


Prescribe year-round eye protection 
and comfort from outdoor glare! 


More of your patient’s time is being spent in 
out-of-doors activities than ever before. 
To better enjoy these activities, their 
eyes need and deserve the best possible 
protection from the direct rays of the sun 


and from the myriads of bright outdoor reflections. 


Doctors who are aware of this vital need 
consider it their responsibility to provide 
the utmost in glare protection — and 
prescribe outdoor glasses as one of their 


CHOOSE FROM 
BENSON’S COMPLETE 
STOCK! 


Single vision and mul- 
tifocal lenses available 
in—G15 e greens 2 
and 3 e full lines of AO 
Calobars, Cosmetan 
and B & L Ray Bans e 
gradient densities e 
regular and large size 
lenses e hundreds of 


regular professional services. 


Provide patient satisfaction with complete 
eye service. Join the growing number of 
doctors who rely on BENSON:craftsmen for 
fast, dependable, accurate service. 


1913-1958 ... Our 45th year 


beautifully styled 
frames. 


For an added margin 
of safety ... specify 
BENSON’s HARDRx 
Safety Lenses. 


° Executive Offices — Minneapolis 2, Minn. 


COMPLETE LABORATORIES CONVENIENTLY LOCATED IN UPPER MIDWEST CITIES 


WOMAN’S AUXILIARY 


HEALTH CAREERS FILM PREVIEW 
(Continued from Page A-49) 


ing of this film during the annual meeting in San Fran- 
cisco, Wednesday, June 25, 3:00 P.M., Gold Room, 
Fairmont Hotel. 

The film will be available to state and county medi- 
cal societies for non-theatrical showings July 1, 1958. 


AMA AUXILIARY PLANS JUNE CONVENTION 
The call of the West will be heeded by physicians’ 


wives as they travel to San Francisco in June for the 
thirty-fifth annual convention of the Woman’s Auxiliary 
to the American Medical Association at the Fairmont 
Hotel. National committee meetings and round-table 
discussions will be held June 21-23 with formal opening 
of the convention slated for Tuesday morning, June 24. 
An interesting and varied program is being arranged by 


co-chairmen Mrs. Matthew N. Hosmer, San Rafael, 
and Mrs. Samuel R. Sherman, San Francisco. 

Business sessions on Tuesday and Wednesday will be 
devoted to state and national committee reports and 
discussions on current projects. Tuesday’s luncheon in 
honor of past presidents will feature guest speaker, Mr. 
Richard H. McFeeley, principal of George School, Bucks 
county, Pennsylvania. Speaker at Wednesday’s lunch- 
eon in honor of the president (Mrs. Paul C. Craig of 
Pennsylvania) and the president-elect (Mrs. E. Arthur 
Underwood of Washington) will be Dr. David B. All- 
man, immediate past president of the AMA. At this 
session, Mrs. Craig will present the Woman’s Auxiliary 
contribution to the American Medical Education Foun 
dation, and Dr. George F. Lull, AMEF president, will 
present AMEF awards to the auxiliaries. 

Election and installation of national officers will be 
held Thursday morning with adjournment scheduled for 
noon. 
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*Adapted from Roy, T. E.; Collins, A. M.; Craig, G., & Duncan, I, B. R.: Canad. M.A.]. 77:844 (Nov. 1) 1957. 





